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QuickTime VR for the Mac 


s Innovative Modeler 


MultiSyne® Desktop Monitors MultiSyne 29" Multimedia Monitors MultiSyne 37" Multimedia Monitors MultiSyne LCD Projectors 


You re probably already familiar with the NEC MultiSyne’ In fact. no one has a more complete offering of large screen 


name. But you may nol know that NEC offers a complete range solutions than NEC. So you can get the same superior image 


of large screen displays, from 29" and 37" multimedia quality for virtually any room, any audience, any lighting. 


monitors* to LCD projectors to CRT projection systems. We even What's more, you can use NEC MultiSyne monitors and 
oller line doublers. a video/RGB switcher, and other accessories. projectors with virtually any video and computer source. 


*29" monitor has a 27" viewable image size: 37" monitor has a 35" viewable image size. Contact NEC for availability and pricing on contract. MaultiSyne is a registered trademark and See, Hear and 


Seer ie seca ‘ 
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MultiSyne CRT Projection Systems 


- ey re comy atible with Mae, Workstation computer Even reaching us is easy. Call 1-800-NEC-INFO. Or contact 


and almost every existing video standard. us on the Internet at http://www.nec.com. 


SEE, HEAR 


So, now all your large screen I eds ran be met by one supplier: A id we'll send you’ more information AND FEEL THE 


DIFFERENCE* 
NEC. That ean help simplify training, support, service and about NEC MultiS , the bigéest name 


just about every other facet ol doing business. in images... whatever tl 


el the ifference is a trademark of NEC eel nologies, Ine. All other tra emarks are the property of their respective owners. GSA# GS-0: Z JEC Technol dies, Inc. Key #2375 
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WE'VE GOT WHAT IT TAKES. 


At NewTek everyone told us not to do it. Take a 3D _ tools, corporate producer wanting better business 
program powerful enough to produce the visual presentations... you name it. LightWave is the pro- 
effects for seaQuest, Babylon 5, Hercules and gram you can afford today that will be there for you 
SPACE: Above and Beyond, and sell it for only tomorrow. No matter how good you get... it’s got 
$995. Why? Because it’s what we believe = what it takes! For more information call: NewT=k- 


in. Newlek makes powerful, easy-to-use 
tools for everyone—not just the 
Hollywood elite (but we like them really a 
lot). No matter who you are... beginning 
animator, graphic artist looking for new 


1-800-TOASTER 


Windows 95, Windows NT, SGI“, DEC Alpha, MIPS, AMIGA 


MODEL ANIMATE RENDER 


me TM 


Outside the U.S.A. call 1-913-228-8000 © FAX 1-913-228-8099 © WEB PAGE HTTP://WWW.NEWTEK.COM ¢ ANONYMOUS FTP SITE FTP.NEWTEK.COM 
“SGI Version of LightWave retails for $1,995. LightWave 3D is a trademark of NewTek, Inc. Toaster is a trademark of NewTek, Inc.DEC Alpha is a trademark of Digital 
Equipment Corp. MIPS is a trademark of Silicon Graphics, Inc. Windows 95, Windows NT are trademarks of Microsoft, Inc. Design; FryeAllen, Inc. © NewTek, Inc. 1995. 
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26 From Model to Mold 


Developments in computer-aided manufacturing software are 
helping to speed up the design-to-manufacturing process for ens % ANMATION © 


plastic parts. * By Jack Thornton 
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Best Practices in Solid Modeling Spotlight: 
What is it about solid modeling Vv News & Products & 
that makes it so difficult to i Tech Watch 17 


do well, and how might it 
be better utilized? 
° By Caren D. Potter 


@ Intel’s Indeo Video Interactive 
® Pacific Bell’s enhanced Media Park 
e ADAMS/Car for advanced vehicle 


simulation 
CAD/CAM 
4@--35 3) Type Connection 21 
’ With today’s animated 3D titling packages, e The challenges of 3D digitizing 
which offer an array of typography, 
compositing, and post-production features, Portfolio 58 
conjuring up something more than just the 
jaded flying font is fairly easy. e Toy Story’s believable hair 
° By Arielle Emmett 
User Focus 61 
41 Planning Your Choice of Inkjet Plotters a rk uas mated Gand 4 
Inkjet plotters not only dominate the CAD output market, they're also . ee fice Bee 
gaining popularity with graphic artists. What makes them so popular? Pedi hae aides 
And what should you consider when purchasing such a device? cartoon 
° By Evan Yares ne eas 
Model Shop 67 
@ Modeling a picture-perfect fly 
& &@ & ¥ ee ee ee ae er ele ener ne an eer er ee omer omer ee erence 
50 QuickTime VR Opens Doors for Architects EPR “— 
With Apple’s QuickTime VR, architects— ey . 
even those relying on relatively modest ¢ LCD projection panels 
equipment—can “navigate” photographic- ee 
quality scenes. * By B. J. Novitski Reviews 73 
e 3D/Eye’s TriSpectives 


@ Linker Systems’ Animation Stand 
@ Specular’s Infini-D V3.0 


GN THE COVER oe Aoduce , 


Richard T. Pope of Intergraph’s Me- e Autofact ‘95 Preview 
chanical Division (Atlanta) created ee 
this image of a propeller for Resources & Events 86 


AeroStar Marine Corp. (Spokane, 
WA) using Intergraph's Engineering 
Modeling System (EMS) and Mod- 
elView software running on an In- 
tergraph 6400 workstation. For 
more on solid modeling, see articles 
beginning on pages 26 and S1. 
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What’s New in CAD/CAM? 


les AutoFACT time again, and that means it’s time to take a moment to quickly recap 
some of the new things going on in the world of CAD/CAM. Often it seems that new 
developments in CAD/CAM come in waves—there are periods when there’s just not 
that much new to talk about and periods when the industry seems to be buzzing with 
activity. Right now, a number of exciting things are happening. 

The most obvious, of course, has been the onslaught of new mid-range CAD 
packages. In the last 12 months, we've seen the introduction of AutoCAD Designer, 
PTC’s Pro/JR, Bentley's MicroStation Modeler, Intergraph's EMS Lite, Microcadam’s 
Helix, Matra’s Prelude Design, and Adra’s Cadra Solids. All of these packages are 
designed to bring parametric, feature-based solid modeling to a much wider audience 
of users. Priced anywhere from about $4000 to $9000, the packages offer impressive 
capabilities and take a giant step toward blurring the line between PC CAD and 
workstation-based CAD. 

Most of the packages run on Windows NT, which brings us to a second major 
trend—the rise of the Windows NT operating system. More and more CAD vendors 
are moving their programs over to Windows NT as well as Windows 95. The trend is 
significant enough to raise serious questions about the impact of Windows NT on the 
previously uncontested dominance of Unix 
in the high-end CAD/CAM world. The next 
12 to 24 months should reveal much about 
whether that world is big enough to 


one will ultimately give way to the other. 

Already there are other new CAD 
programs coming to market that make use 
of Windows NT in extremely impressive 
ways. For example, there’s Intergraph's 
next-generation CAD program, Solid Edge, 
and SolidWorks 95 from SolidWorks Corp., 
a new entrant in the CAD arena. There's 
also TriSpectives from 3D/Eye. These aren’t just Windows NT-compatible programs; 
these are true Windows NT programs, designed from the ground up to take full 
advantage of the operating system and to completely emulate its look and feel. They're 
awesome implementations, and they’re sure to raise the stakes in the Windows NT vs. 
Unix contest. 

Finally, there are the new CAD architectures being unveiled by the high-end CAD 
vendors. These include Computervision’s Pelorus, Matra’s Cascade, and Intergraph's 
Jupiter. Besides providing an object-oriented foundation for the vendors’ next- 
generation CAD systems, these architectures are also being sold as environments 
within which users can develop their own applications. It’s a component-software 
approach to selling CAD systems that contrasts sharply with the application-driven 
approach employed up until now. It’s a compelling idea, and if successful, it could 
have a dramatic impact on the dynamics of the CAD/CAM marketplace. 


See 
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Camera Track Tool 


Announcing Ray Dream Studio” — 
® « ° Four components seamlessly integrated into one 
Cutting Edge 3D Animation application for 3D illustration and animation. 


Over 100,000 Ray Dreamers have catapulted our product to 
the #1 spot in 3D illustration. Now with the same attention 
to incredible image quality and unmatchable value that made 
Ray Dream Designer™ the best seller, we are proud to 
introduce Ray Dream Studio." 


JVAREHOUSE 
0.255.6227 


At under $300, Ray Dream Studio brings you workstation 
class animation — inverse kinematics, interactive rendering, 
animatable-everything — at an unbeatable 
value. For good measure, we have beefed 
up our breakthrough Wizard technology 

and even thrown in 500 perfect Dream Models.” 


ISOeqg wneaqg how 3 : 


wy 40u6 


Optimized for Windows 95, 
NT and 3.1; Power Mac® 

} and Macintosh® 

So why wait? Ray Dream It! 


ic] ©1995 Ray Dream, Inc. All Rights Reserved. 
Call us or visit one of our resellers today. ide la ghar 


marks of Ray Dream, Inc. All other trademarks 
C | | N | 8 00 ae 8 8 8 a 8 & lo) 8 are the property of their respective holders. 
q oO Ws Illustration by MADworks’, Palo Alto, CA 
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Digital Color Printer 
Mavigraph 


Sony Business and Professional Products Group, 3 Paragon Drive, Montvale, NJ 07645-1735. ©1995 Sony Electronics Inc. Reproduction in whole or in part without 


EVERY PRINT SAYS 


Digital Color Printer UP-DI500CN 


A THOUSAND WORDS. 


M A ie, = S U a he Color Video Printer UP-5500 


THEY’RE ONES YOU 


WANT TO HEAR. Color Video Printer UP-7200 


You're human. You worry about your image. Especially when someone 
else puts a magnifying glass to it. Who wouldn’t? Well, someone with a 
digital printer from Sony’s new line. Each one provides bright, beautiful color 
output that shines under such scrutiny. 

Our state of the art, dye-sublimation technology delivers photo- sia ch 


realistic quality, print after print. But superior resolution is only part of the 


picture. Sony digital printers are also among the fastest on the market— 


as quick as 30 seconds @ 300 dpi. And among the most versatile, as well. 
So whether you’re Macintosh® or PC-based, working in SCSI, PostScript® 
or Adobe® Photoshop,” you’ll find one compatible with your needs. 

With output this realistic, the work you do will speak for itself. 
For more information, call Sony Electronic Photography Division at 


|-800-472-SONY ext. WORDS. 


written permission is prohibited. All rights reserved. Sony is a trademark of Sony. All products are registered trademarks of their respective companies. 


Bentley 
Systems 
Joins the IAl 


In a move it hopes will 
accelerate the adoption and 
interoperability of object- 
oriented technology in 
technical applications, Bentley 
Systems (Exton, PA) has 
joined the Industry Alliance for 
Interoperability. An object 
technology standards- 
definition group initiated by 
Autodesk, the |Al was formed 
to define, promote, and 
publish industry foundation 
classes as a basis for data- 
sharing throughout a 
building’s lifecycle, across 
disciplines and applications. 
The independent 
organization, open to all 
companies in the building 
industry, was announced in 
April and has attracted the 
interest of more than 150 
companies and agencies. 

Bentley manufactures and 
markets Objective 
MicroStation, an object- 
oriented architecture that lets 
users design using familiar 
Objects (like doors, pipes, 
roadways, and mechanical 
parts) and add object 
characteristics to better 
model the real world. The 
architecture's regenerative 
models can be shared 
across platforms, can 
maintain integrity throughout 
long project lifecycles, and 
can be expanded to 
incorporate all project phases 
and data types. 


Liquid Reality 
Breathes Life 
Into the Web 


Dimension X (San Francisco), a 
developer of Internet-site and 
World Wide Web technology, 
has released a new product 
that reportedly fully integrates 
VRML (Virtual Reality Modeling 
Language) into a Java-based 
browser, transforming static 3D 
VRML objects into realistic 
characters with lifelike 


Intergraph Unveils 
Next-Generation CAD 


he heir-apparent to Intergraph’s EMS product 

line has arrived, and it’s called Solid Edge, 
Intergraph’s next-generation 3D mechanical CAD 
program built on its new, object-oriented Jupiter 
technology. While Intergraph still plans to 
continue updating the EMS product line, it’s this 


new Windows 
NT- and 
Windows 95- 
based product 


take 

Intergraph 

into the future. 
The two main 


strengths offered by Solid Edge are its ease of use 
and sophisticated assembly modeling capabilities. 


Besides maintaining a true Windows interface look 


and feel, Solid Edge offers numerous features for 


enhancing ease of use. A context-sensitive ribbon 


bar, for example, displays only those modeling 


commands you are likely to need at any given 


moment. Intelligent sketching tools capture design 


intent automatically and automatically select 


geometry based on cursor location. Pop-up 


windows make it easy to enter attribute data, while 


online multimedia training tools put sophisticated 


help just a few clicks away. 


For assembly modeling, the program offers a 


sophisticated assembly environment that allows 


you to work on a part while simultaneously 


viewing how the part fits into an assembly. Also | 


responses and behaviors using 
motion and audio. This means 
that, while in a traditional VRML 
environment an image of a 
sunset and a boat would simply 
stand still, in a Liquid Reality 
environment the sun would set 
on the horizon and the boat 
would sail across the sea. 
According to the company, 
users Can Create their own 
VRML sites using Liquid 
Reality, then share the sites with 
other Liquid Reality users. Web 
sites can be developed to 
automatically trigger responses, 
such as the sound of a 
babbling brook, based on the 


HEX COMPUTER GRAPHICS WORLD 


location of the user within the 
site, or they can be developed 
so the user must select objects 
to activate the responses. 
Liquid Reality was scheduled 
to be available at the end of 
October for licensing to commer- 
Cial users; it can also be down- 
loaded for non-commercial use 
by visiting the Dimension X site at 
http://www.dimensionx.con/. 


ACIS Format 


Goes Public 


Spatial Technology (Boulder, 
CO) has announced it is 


that’s poised to 5 ss 


included are sophisticated assembly navigation, 


revision, and data management tools and tools for 
accommodating parts designed in other CAD 


systems. 


Finally, because Solid Edge is based on the ACIS 
solid modeling kernel and supports OLE for 
Design and Modeling, it offers a high degree of 
plug-and-play interoperability with other 
programs. Priced at $5995, Solid Edge is scheduled 
to ship in December. (Huntsville, AL; 800-546-5550) 
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Ray Dream Intros 
3D Imaging Suite 


pr at $499, Ray Dream Studio from Ray 
Dream Inc. seamlessly integrates four 


components—Ray Dream Designer 4, Ray Dream 
Animator, Dream Models, and the Extensions 
Portfolio—and is compatible with Windows 95 and 


Power Mac platforms. 


making the ACIS SAT format 
publicly available. The format 
enables applications created by 
different vendors to exchange 
intelligent 3D objects and 
related attribute data quickly 
and easily without translation. 
According to Spatial, the 
primary objective of publishing 
the ACIS SAT format is to 
enable an open environment 
for the integration and sharing 
of 3D data among applications. 
Spatial is also providing a 
software component for 
reading and writing the ACIS 
SAT file format. 

The ACIS SAT format 


specification is available from 
Spatial in print or electronically 
at ftp.spatial.com and 
http://www.spatial.com/spatial. 


HSC Changes 
Name, Acquires 


New Technology 
HSC Software 
(Carpinteria, CA) has 
changed its name to 
MetaTools Inc. and has 
acquired Final Effects, a 
desktop video technology 
from UDAC Multimedia 
(Uppsala, Sweden). The 
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to help shadows fall in the right place. RenderMan 3.6, to be 
priced at around $5000, includes free support and maintenance. 

The first of the three related products, ATOR (Alias to 
RenderMan) is an outgrowth of the need of the Joy Story 
animators to work interactively with RenderMan looks and 
shaders from within Alias PowerAnimator. With ATOR’s drag- 
and-drop interface, artists can apply appearances and see the 
changes on a sphere or in a scene before outputting the results 
to RenderMan—without leaving PowerAnimator. 

Priced at around $3000, ATOR comes bundled with Alfred, 
which provides onscreen, visual control of a render farm, with 
interactive displays of the distributed rendering process. The $1500 
program allows a producer to set priorities and distribute all frames, 


Ray Dream Designer 4, the 3D illustration 
package, incorporates Modeling Wizard and 


Scene Wizard technology to simplify the process of 


creating a 3D image or scene. Also, it includes 


more than 500 texture and shader combinations 
that can be edited in the Shaders Editor. Ray 


Dream 
Animator 
provides such 
high-end 
animation 
tools as inverse 
kinematics, 
keyframe/time- 


line editing, rotoscoping, tweeners, object 


deformation, and object behaviors. Dream Models 


includes more than 500 fully textured models, 


while the Extensions Portfolio includes functions 


such as panoramic camera and layered fog. 
(Mountain View, CA; 415-960-0768) 
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plan now, according to 


MetaTools, is to introduce 
a range of video and 
animation special-effects 
software for desktop 
computers. The first of 


_| these products will be the 


Mac-based KPT Final 
Effects, which plugs into 


Adobe After Effects for 


generating such video 
special effects as rain and 
snow particles, 
explosions, and rays. 
Specific information on 
pricing and a ship date for 
KPT Final Effects was not 
available at press time. 


Quebec) has announced its 


Discreet Logic 
Acquires 
Virtual-Set 
Technology 


Discreet Logic (Montreal, 


entry into the virtual-set 
market. The company, known 
for its Flame and Flint visual- 
effects and Fire editing 
systems, has signed a 
definitive letter of intent to 
acquire COSS (Innsbruck, 
Austria), maker of IMP’s 
(Hamburg, Germany) Vapour 
technology. 


PRODUCTS 


including shadow maps. Alfred displays completed frames and can 
red-flag any frames with render times outside a norm. 

Also priced at $1500, Combiner gives users a batch- 
Oriented, script-based method for combining images with 3D 
animations without leaving the RenderMan environment. The 
Scripting language includes numerous operators to add effects 
such as blurring over time. Also, with Combiner an artist can 
pick a color from a live-action plate and use it in a shader by 
dropping it onto a line of script in Combiner’s dialog box: 
Combiner automatically enters the color’s RGB values. 

All four products are expected to ship by early January. (Pt. 


Richmond, CA; 510-236-4000) 
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Easy-to-Use Rendering 
Tool ior Architects 
and Designers 


orsair Technologies has introduced 
ArcheType-24, a Windows-based, 
photorealisitc ray-tracing package for architects 


and engineers that emphasizes ease of use and 
affordability. Priced at just $495, the program 
accepts DXF input from all major CAD programs 


and offers a Windows-like interface that uses 


point-and-click menus, pop-up dialog boxes, and 


drag-and-drop speedbars to create an intuitive 


format for entering parameters and manipulating 


images. The software works with solid models, not 


just wrapped models, and provides a materials 
editor with hundreds of basic textures. It can 
access all Windows output drivers and can 


produce images ranging from simple thumbnails 
(124x124 pixels) to magazine-quality output 


COSS created Vapour 
(formerly known as Platform) to 
provide computer-based, 
integrated graphics solutions for 
broadcasting companies 
involved in live sports 
programming. One option 


| offered by Vapour is the 


rendering of a virtual studio. 
According to Discreet Logic, the 
software-based system, which 
contains a full set of modeling, 
animation, and rendering tools, 
is fully integrated with Discreet 
Logic’s other digital products. 
Data storage and networking for 
Vapour are provided by 

Stone+ Wire. 


IMA Initiates 
Intellectual 
Property 
Management 
Forum 


The Interactive Multimedia 
Association (IMA; Annapolis, 
MD) has issued a call for 
participation in a Forum on 
Technology-Based Intellectual 


Property Management. Held in — 


cooperation with the US 


Copyright Office, the forum will | 


take place January 10, 1996, 
in Washington, DC. Interested 


parties are invited to document 
and present their requirements 
for the control and licensing of 
digital content and processes. 
Submitted requirements and 
supplementary materials will 
be published as proceedings 
following the conclusion of the 
forum. 

Papers should be submitted 
by December 15, 1995, to 
Martin Gerich, Government 
Affairs Liaison, at IMA 
headquarters (48 Maryland 
Ave., Suite 202, Annapolis, 
MD 21401) or electronically 
to martin@ima.org. More 
information on the forum is 
available through the Internet 
at http://www.ima.org/ 
forums/ip/ip_meet.html. 


NewTek and 
DeskStation 
Form Joint 
Venture 


In keeping with the wave of 
partnerships forming 
throughout the animation 
community, two more 
companies have joined forces 
to offer an integrated animation 
solution. 

Workstation vendor 
DeskStation Technology 
(Lenexa, KS) and software 
developer NewTek Inc. 
(Topeka, KS), maker of the 
popular LightWave 3D 
modeling, rendering, and 
animation package, have 
announced they will form a 
new joint venture, called the 
NewTek Systems Group. 
According to Don Peterson, 
president of DeskStation, the 
venture will allow DeskStation 
to adopt a more “SGl-like” 
marketing posture, rather than 
a non-integrated solutions 
approach. “We feel the 
professional marketplace 
wants an integrated solution 
like Silicon Graphics offers,” 
Peterson says. “Users don't 
want to have to piece things 
together themselves.” 

The new venture has 
already developed its first 
product: the NewTek Raptor 


MOEMEETTEC OMPUTER GRAPHICS WORLD El 


Designer, a LightWave 
workstation running Digital 
Semiconductor’s 300MHz 
Alpha 21164 Windows NT 
RISC-based processor. 
According to DeskStation, the 
NewTek Raptor Designer 
delivers application 
performance that is more than 
six times greater than systems 
based on a 90MHz Pentium. 
From this point forward, all 
Windows NT RISC-based 
versions of LightWave 3D will 
be available exclusively on 
Deskstation workstations, 
according to DeskStation. 
Stand-alone versions of 
LightWave will still be available 
on Intel- and Silicon Graphics- 
based systems through NewTek 
and Xaos Tools, respectively. 


SunSoft, NCD, & 
HP Adopt OpenGL 


Sunsoft Inc. and Network 
Computing Devices, both of 
Mountain View, California, 
have announced support for 
Evans & Sutherland’s (Salt 
Lake City) OpenGL 
technology; Hewlett-Packard 
(Palo Alto, CA), meanwhile, 
has licensed Silicon Graphics 
(Mountain View, CA) OpenGL. 
Originally developed by 
Silicon Graphics, OpenGL is a 
vendor-neutral API for 


3 
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developing high-performance 
2D and 3D graphics 
applications to support a range 
of computers. According to 
E&S, it has rewritten the 
sample implementation of 
SGI’s OpenGL in order to 
optimize the code for speed. 
SunSoft plans to provide this 
optimized version of OpenGL 
on Solaris for SPARC, Intel, 
and PowerPC platforms. 

In a related announcement, 
Portable Graphics, an E&S 
subsidiary, announced that it 
has reduced the price of 


(4096x4096). Support for user-defined cutting 
planes and batch queuing is also included. 
(Sudbury, Ontario, Canada; 705-524-3375) 
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TDZ Workstations 
Target High-End Graphics 


W:" its eyes set firmly on high-end 3D 
graphics in the CAD and animation 


markets, Intergraph has brought to market a new 


series of workstations 
based on Intel's newest 
P6 chip. The TDZ-300 
workstation uses a 
single 150MHz P6 
processor, while the 
TDZ-400 and the TDZ- 
600 use two and 

four chips, 


respectively. All 


INTERGRAPH’S TDZ-300; SCREEN 


three run Windows 
NT and use 


GRAPHICS COURTESY OF CALIGARI 
TRUESPACE. 


Intergraph's GLZ OpenGL-base 3D graphics 


accelerators. 


By offering integer and floating-point 


performance well over 200SPECmarks per 


processor, Integraph says the workstations boast 


performance previously found only in Unix-based 


systems. In terms of graphics, the GLZ accelerators 
offer, among other things, 24-bit double buffering, 
8- to 32MB of texture memory, 10-bit gamma 
correction, 24- or 32-bit Z-buffering, and a 
graphics speed of 500,000 lit triangles per second. 
Other workstation features include a PCI bus 


and six expansion slots, an integrated Fast SCSI-2 
disk interface, a quad-speed CD-ROM drive, and a 


OpenGL development licenses 
for Sun workstations to $295. 


A Color Laser 
Printer for Less 
Than $2500? 


Peerless Systems Corp. (EI 
Segundo, CA) is promising to 
reduce end-user costs for 
color laser products by $1000 
or more by the end of 1996, 
and perhaps drive the total 
price of color laser printers 
below the $2500 barrier in 
1997, with the announcement 
of new hardware and software 
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that it says significantly 
reduces the total memory and 
component cost of color laser 
printers. Among its new 
products are QuickPrint ASICs 
and MRT which, when taken 
together, decrease cost by 
reducing required printer 
operating memory by as much 
as 80% and integrating 
functions commonly found on 
printer controllers. In addition, 
these solutions enhance 
performance through 
accelerated printing of 
complex graphics and parallel 
processing. In related news, 
Peerless has announced plans 


multimedia keyboard with built-in speakers and 
microphone. Also, users have the option of getting 
up to 512MB of ECC system memory and 
hardware RAID. Prices range from $10,000 to 
$100,000. The 300 and 400 are shipping now; the 
TDZ-600 begins shipping O1 1996. (Huntsville, AL; 


800-763-0242) 
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I-DEAS Master Series 2.1 
Automates MCAD 


ore than 70 tightly integrated software 
modules ranging in price from $6000 to 


$70,000 per 
simultaneous user 
combine to form 
SDRC’s I-DEAS 
Master Series for 
mechanical design 
automation. And 
now Version 2.1 
offers more than 100 
enhancements 


within its Design, Drafting, Simulation, 
Manufacturing, Test, and Open Architecture 


modules. 


According to SDRC, version 2.1 is fast: Overall 
performance improvements are up to twice the 


speed of the previous release, team data sharing 


speed is increased more than five times, and finite- 


element solution speed is increased tenfold. Other 
highlights include the Dynamic Navigator and 
variational sketching functions, the ability to 
automatically extract part mid-surfaces for 
structural and molding simulation, and toolpath 


to license Adobe Systems’ 
(Mountain View, CA) color 
management technology to 
ensure color consistency 
between the printed output and 
the original source document. 


Joint 
Developments 


Under the terms of a recent 
joint marketing and 
development agreement, EDS 
Unigraphics (Maryland 
Heights, MOQ) will incorporate 
The MacNeal-Schwendler 
Corp.’s (MSC; Los Angeles) 
finite-element modeling 


technology, a subset of 
MSC/NASTRAN, and other 
MSC technologies into its CAE 
product. MSC, meanwhile, will 
incorporate Unigraphics’ 
Parasolid kernel modeler 
within MSC/PATRAN to 
provide seamless geometry 
integration with Unigraphics 
parts and assemblies. Exa 
Corp. (Cambridge, MA) has 
entered into an agreement with 
General Atomics (San Diego) 
to jointly develop software 
capable of quickly and 
accurately simulating transonic 
(up to or above the speed of 
sound) fluid flows around 


COS! EFFECTIVE «© ACCURATE «+ PORTABLE « FAST 


SDRAW' 
THE WORLD'S FIRST (AND ONLY} 
3D DIGITIZER TABLET. 
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1s. Analyze and improve existing — 
1, much more. All for much less 
capt | estrictive alternative technologies. — | 
preserving every aspect of the most complex non-me all (802) 655-3159 Ext. 234 for a FREE brochure. 
geometries. a RAV 
The portable 3DRAW may be used conveniently slanted as _ 


a conventional 2D tablet for digitizing intricate drawings andy PoOoLHEMUS 


Join the award-winning Polhemus team. 
Call for job opportunities. 


One Hercules Drive, P.O. Box 560, Colchester, VT 05446 Phone: (802) 655-3159 FAX: (802) 655-1439 
te: Virtual Reality Product of the Year - POLHEMUS FASTRAK®. “1994, Polhemus 
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First in the third dimension ™ 


Objects such as aircraft. The 
agreement will bring together 
Exa’s patented Digital Physics 
technology with General Atomics’ 
expertise in computational 
solutions based on plasma physics 
and kinetic theory. 


Boss Film Studios (Mari- 
na Del Rey, CA) has dis- 
banded its Commercials di- 
vision; the production 
house will, however, contin- 
ue creating visual effects 
for feature films and loca- 
tion-based entertainment 
applications. 


I. a move signaling a 
major commitment to digi- 
tal animation, Warner 
Bros. Animation (Los An- 
geles) has purchased more 
than 120 licenses for Cam- 
bridge Animation Sys- 


tems’ (Cambridge, Eng- 


SolidWorks Enters 
Mid-Range CAD Market 


(aes player in the mid-range CAD market—SolidWorks 
orp.—has announced SolidWorks 95, a parametric, 
feature-based solid modeler for Windows NT and Windows 95. 
According to the company, the program offers a high level of 
production solid modeling capability not achieved by other mid- 
range solid modelers, making it suitable for designing even 
complex parts. Also, SolidWorks 95 is a true Windows product 
that conforms completely to the Windows GUI and incorporates 
OLE 2.0 functionality. 

Designed for creating parts quickly, SolidWorks offers 
powerful sketching tools that make it easy to enter ideas 
without having to first constrain or define the geometry. An 
inferencing tool understands what the user is doing and delivers 
the appropriate options to help automate the design process. 
Geometry is automatically reshaped when the user enters new 
values for key dimensions, and fully associative drafting 
functions update drawings automatically when the model is 


generation capabilities for two-axis and multi- 
turret lathes in the Generative Machining 
software. 

Also added in this release are new product 
modules—I-DEAS Harness Design and I-DEAS 
Vibro-Acoustics—as well as new data translators. 
(Milford, OH; 513-576-2400) 
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changed. 
Assembly 
modeling features 
let users combine 
and position parts 
into an assembly 
and check for fit 
and interferences. 
One of 
SolidWorks’ most unique features is its FeatureManager—a 
tree-like structure of icons and labels that runs down the side of 
the screen and lists individual model features and their 
relationship to one another. Serving as a map to aid 
understanding of the model construction, FeatureManager 
makes it easy to select a feature and even lets users drag and 
drop features into different positions at any time. Priced at 
$3995, SolidWorks is being launched this month in booth 
#1038 at AutoFACT. (Concord, MA; 508-371-2910) 
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Alias/Wavetront 
Advances Industrial 
Design 


he line-up of tools featured in Version 7.0 of 
Alias/Wavefront’'s CAID software (Studio 
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land) Animo 2D computer 


From head to toe, 
we cover all the motions. 


or capturing human motions, animators 
worldwide choose Flock of Birds.™ That's 
because we deliver performance. Best of 

all, the Flock now comes in a smart new integrated 
enclosure that simplifies set-up and improves portability. 


Check it out. Fast, simultaneous tracking of up to 60 
points for multiple-character interaction. No body 
blocking constraints. Real-time feedback of motion paths. 
Multiple interfaces. Proven long-range performance 
without metallic distortion. Money back guarantee. 


The Flock is the choice of industry leaders— including 
PDI, R/Greenberg Associates, Colossal Pictures and Mr. 
Film— for transferring human motions to their computer 
animated characters. Motion-picture software now 
available from Alias, Autodesk (3D Studio), Softimage, 
Wavefront and others. Call today for details. 


Ascension 
Technology Corporation 


P.O. Box 527, Burlington, VT 05402 ¢ TEL (802) 860-6440 FAX (802) 860-6439 
INTERNET ascension @world.std.com 
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Don’t Blink. 


Keep your eyes peeled for a fast new 3D graphics solution. 


Introducing Sapphire 2SX, from Fujitsu. 3D graphics so fast, we're setting new 
standards in 3D graphics acceleration for your PC. And giving you all the graphics 
speed you need for solid modeling, photorealistic rendering, CAD and 


demanding visual simulations. 


The Sapphire” 2SX provides the right rendering engine for developing 
3D multimedia and virtual reality applications. It also delivers true 3D including texture 
mapping, gouraud shading, Z-buffering and double buffering. 

Best of all, the Sapphire 2SX delivers workstation performance at a 
S80 sizoke / <6: hth PC price. And it’s made by Fujitsu, a world leader in innovative technology. 
© OpenGL support So what are you waiting for? Call 1-800-642-7616 ext. 1200 to take a good ee 
° PCI Bus look at the Sapphire 2SX. But don’t wait too long. At this rate, our graphics cards are 


* Suppers Windows NT | moving fast. FUJITSU GRAPHICS—OUR BUSINESS IS ACCELERATING. 
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FUJITSU MICROELECTRONICS, INC. ©1995 Fujitsu Microelectronics, Inc. All trademarks 
3545 North First Street, San Jose, CA 95134. 1-800-642-7616 ext. 1200. or registered trademarks are the property of their respective holders. 
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animation system. Warn- 
er Bros.’ first project 
using Animo will be the 
feature-length animation 
The Quest for the Grail. 


I, an effort to strength- 
en its position as a sup- 
plier of solutions for 
World Wide Web publish- 
ing, Adobe Systems Inc. 
(Mountain View, CA) has 
signed a letter of intent 
to acquire Ceneca Com- 
munications Inc. (Palo 
Alto, CA), a privately held 
developer of Web pub- 
lishing and site manage- 
ment tools. 


N vision Inc. (Irving, 
TX) and Digibotics Inc. 
(Austin, TX) have an- 
nounced plans to merge 
and have begun jointly 
developing 3D digitizing 
products for use in 3D 
computer graphics and 


engineering. 


Compiled and reported 


by Audrey Doyle, 


managing editor. 


Version 7.0, priced at $34,995, $74,995, and $9995, 
respectively) includes new concept modeling 
capabilities, enhanced data transfer to CAD 
systems, and a next-generation user interface. 
With concept modeling, designers can 
construct a basic 3D model from their 2D 
concept sketches by matching the perspective 
used in their 2D sketches and tracing the design 
features with curves. A surface network can be 
built from the traced curves to create a basic 3D 
model. The original 2D sketch also can be 
projected onto the surfaces of the 3D model. 
Version 7.0 also offers curve networks that 
support triangular regions, T-junctions, implied 
symmetry across a plane, and sculpting using 
influence curves. Also, integration with solids- 
based CAD/CAM systems is improved with a 
surface stitching feature that accurately maps 
freeform surfaces onto the topologies required by 
solids-based CAD systems. Other new features in 
this version include support for Booleans in the 
modeling system, on-line help, and 
programmable plug-in support. (Toronto, 
Ontario; 416-362-9181) 
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Look sharp. Think fast. 


600 & 800 dpi 


Plots Per Hour’ 
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Ultra-Fast, Mac-Based 
Media Publishing 


ayStar Digital has incorporated four 132MHz 

oe 604 processor chips into its Mac- 
compatible Genesis MP media-publishing 
workstation. Targeted at the high-end 3D imaging 
and video markets, the system includes 768MB of 
memory and PCI cards offering a 32MB/second 
SCSI array, accelerated 24-bit graphics, 100Mbps 
Ethernet, and accelerated QuickDraw 3D. Users 
can swap out the processor for faster processors 
and add PCI expansion cards, up to 1500MB of 
RAM, and up to seven fast internal SCSI devices. 

Standard features of this $14,999 system 

include a 512K level 2 cache, quad-speed CD- 
ROM drive, Ethernet 10BASE-T and AAUI ports, 
and 16-bit stereo in and out. Bundled software 
includes multiprocessing extensions for 
Photoshop and Kodak’s color management and 
Photo CD applications. (Flowery Branch, GA; 404- 
967-2077) 
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Products written by contributing editor 
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INTRODUCING 
DRAWINGMASTER™" 6008&800 
DIRECT IMAGING PLOTTERS 


In business these days, it’s not enough to just 
look good. 

You have to be quick on the uptake, too. 

Consider our new, fully redesigned DrawingMaster 
600 and 800 models, for example. 

Besides significantly enhanced resolution, their 
new MIPS-based controller delivers throughput that’s 
nearly twice as fast as the original DrawingMaster, 15 times 
faster than inkjets.* 

Plus, they come with user-installable option cards 
that handle VPI, EtherNet and additional parallel ports, 
for more connectivity options than any other comparable 
plotter. 

As well as a 170 MB SCSI drive, for faster handling 
of multiple and complex plots. 

To find out more, just see your CalComp dealer, 
or call 800-932-1212, ext 462. 

After all, who says you can’t have both good looks 
and brains? 


TOOLS OF THE TRADE |" * 


=Ercalcomp 


*Based on AutoCAD plot file AD_APOO2.PE4 (907 format / 250, 614 bytes) running ona 
SunSparc 2 via the parallel port. Plot courtesy of AutoDesk, Inc. DrawingMaster is a trademark 
of CalComp Inc. © 1994 CalComp Inc. 
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Je souhaite recevoir / Please send me : 


des informations sur les conférences / information about the conferences 
“Prix Pixel-INA» : un dossier inscription a la compétition / registration file for the competition 
un dossier d’inscription a exposition / an exhibition registration file 


un bon de commande pour l’achat des cassettes vidéo Imagina / an order form for Imagina video tapes 
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Annotated hidden-line drawings 


TriSpectives 
WH: 


Visit us on the Internet at http://www.eye.com 


Ju7 1) J ’ 7.) el 7‘) 
’d rather be modeling with TriSpectives 

7} on " " 

than with any other system I’ve seen” 


Charles M Foundyller, President & CEO, Daratech, Inc. 


~ IriSpectives raises the bar for all 3D 
sortware!” Chris Black, President, IMMS, Inc. 
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Drag & drop IntelliShape™ modeling with blends, tapers, caps and shells 


SmartDimensions™ for accurate positioning 


ectives 


Full-color interactive walkthroughs Drag & drop real - time 3D animations 


Designed for 


LAR PHONE ANIMATION TSB 


(= [of xf 
Microsoft 
Windows 95 


Microsoft® 
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SmartSnap™ for fast alignment SmartRender™ interactive graphics 


TriSpectives Professional — the New Standard for 3D — is the first complete 3D design program 
for Windows® 95. By combining unprecedented 3D modeling, illustration and animation fea- 
tures, TriSpectives is the ideal solution for product design. Use TriSpectives Professional to: 


Quickly create 3D conceptual models of new designs. 
Develop detailed parametric 3D models and assemblies to full manufacturing specifications. 
Produce drawings, reports, presentations and animations of new designs. 


With TriSpectives you'll design faster, you'll use 3D for more than you can imagine, and 
you'll have fun doing it! 


INCLUDES: 

Import/export filters for 3DS, AVI, BMP DFF, DWG, DXF, EPS, GIF, 
IGES, JPEG, OBJ, PCX, POV, RAW, RTL, SAT, STEP STL (Stereolith- 
ography), TGA, TIFF Visual Basic, & VRML 

1,000 IntelliShape™ 3D models 

250 scaleable textures, colors and surface finishes 

50 document templates 


Limited Time Offer! 


$499.99 
1-800-WIN95-3D 


or 716-871-6675 Ext. 6530 
60-Day Money-Back Guarantee! 


TRE STANDARD 


© 1995, 3D/EYE, Inc._ TriSpectives, IntelliShape, SmartDimension, SmartSnap and SmartRender are trademarks and 3D/EYE is a registered trademark of 3D/EYE, Inc. AUS@ is a tedis- 
tered trademark of SPATIAL TECHNOLOGIES INC. Pro/E refers to Pro/Engineer, a registered trademark of Parametric Technology Corporation. Windows is a registered trademark of Microsoft 
Corporation. All other product, brand or company names are registered trademarks or trademarks of their respective holders. 


Links Earth a and sy 


~The San Fra cisco Exploratorium recently 

"hosted the first-ever Internet video 

conference between ground- and ait-based — 

ao participants. nt 

R Project LINK (Live. | 
7. and Interactive | 

Network of — 

: Knowledge), 

teachers and 
“scientists on board - 


— inch reflecting — 
ee telescope, conducted — 
ineuiry-tebod: science experiments with 

” students on the ground \ via a video — 2 

teleconferencing CPU station based on a 

_ Power Mac clone from Power Computing. 

for the event, video data flowed from the. 
KAO, the world’s only airborne astronomical 

‘research facility, to NASA's ACTS satellite, 
back to a ground station atthe Jet 
Propulsion Laboratory i in Pasadena, 

California, then onto the Internet tothe 

Exploratorium. Apple’ S new QuickTime 

Conferencing s software was used to send 
| and receive the video signal. The public was 
: invited to attend the event. 


According to program developers this 


first-of-its- kind video conference - 
“symbolized a significant step toward 
involving the public in the adventure of 
scientific eed - a 


Companies: Help 
| Put California — 
Kids Online 


President Clinton recently announced a 


| corporate initiative to launch California a oe | 

- schools into the information age. A number : 
of major technology companies—including 
MCI, Apple Computer, Oracle, Xerox PARC, — 


Sun Microsystems, 3Com, Sprint, America 


Online, Silicon Graphics, AT&T, and Pacific 


~ Telesis Group- —have pledged to contribute 
: computing resources to help set up one-fifth 


of California’ S public and private classrooms 


- for advanced communications services. 


i the KAO, Broward . 
~ C-141 military cargo 
plane carrying Rees 
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Intel Adds Real-Time Interactivity 
to Digital Video Technology 


omputer chip 


maker Intel is 
bringing interactivity 
to the world of digital 
video with its new 
wavelet-based soft- 
ware video technolo- 
gy called Indeo Video 
Interactive—the first 
such tool to allow the 
creation of immer- 
sive, interactive video 
environments. 

Among the fea- 
tures enabling real- 
time interaction are 
transparency sup- 
port for interactive digital effects, which 
lets video or graphics objects of arbitrary 
shape be overlaid onto either a video or 
graphics scene and interactively con- 
trolled during run-time; local window 
decode, which gives programmers the 
ability to create an independent video 
playback window within a larger video 
playback display or graphics scene; ran- 
dom keyframe access, which enables 
placement of the keyframes used to re- 
fresh image quality within a video 
stream to be placed at any interval, mak- 
ing it possible to improve quality during 
playback; and controls for on-the-fly ad- 
justment of saturation, contrast, and 
brightness. 

Additionally, Indeo Video Interactive 
will offer improved image quality at lower 
data rates than are possible with Indeo 
Video as well as a scalable quality feature 
to take advantage of available CPU power. 

Intel plans to license Indeo Video In- 
teractive to any software developer for 
free and on a royalty-free basis. Windows 
95 and Windows 3.1 versions were to be- 
come available in mid-October. Drivers 
for Apple’s QuickTime 2.01 and 2.1 will be 
available early in 1996. 

Information about Indeo Video Inter- 
active can be obtained via Intel's Web site 
at URL http:/Awww. intel.com. 


Pacitic Bell Expands 
Media Park 


peo Bell recently announced that ren- 
dering services will be the latest en- 
hancement to the broadband communi- 
cations network it’s developing called 
Media Park. Geared toward the entertain- 
ment, marketing, and multimedia indus- 
tries, Media Park (to be launched com- 
mercially in 1996) “will enable various-size 
organizations to have instant access to 
vast film and photo libraries, video and 
audio production facilities, data-conver- 
sion services, image rendering and com- 
pression functions, digital production 
tools, and databases of artistic and techni- 
cal talent,” says Media Park director 
Michelle Fisher, of Pacific Bell’s Data 
Communications Group. 

The technology is expected to be 
broad-based in its applications. For exam- 
ple, filmmakers will be able to use it to 
scout locations, actors, and production 
talent from a PC; entertainment produc- 
ers will be able to locate, review, and li- 
cense backdrops, sound effects, and 
video footage; and artists will be able to 
create and deliver animation, video, and 
audio online. Additionally, the network 
will accommodate remote editing of 


COMPUTER GRAPHICS WORLD 
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footage from several sites simultaneously. 

With the recently integrated rendering 
service, Media Park users will be able to 
render their 3D animations and special 
effects via the supercomputers at the 
Maui High Performance Computing Cen- 
ter using rendering software from Elec- 
tric Image. (Hawaii-based SeaSeer Ltd. is 
providing rendering management.) 

Various academic, entertainment, and 
multimedia organizations are taking part 
in the Media Park technology test. Among 
the current test participants are Para- 
mount Pictures, the American Film Insti- 
tute, HOB Entertainment, San Francisco State 
University, Drew University of Medicine 
and Science, Pacific Ocean Post digital 
post-production company, and musician/ 
interactive artist Herbie Hancock. Content 
suppliers include Kodak, Network Music, 
Energy Productions, Screen Test Online, 
and Viewpoint Datalabs. Information on 
Media Park is available through Pacific 
Bell’s Web home page (http:/Awww.pac 
bell.com). 


Car Makers Drive 
Design Software 


F. of the world’s largest car manufac- 


turers have formed a consortium with 
Mechanical Dynamics Inc. (Ann Arbor, MI) 
to develop the core capabilities of an ad- 
vanced vehicle simulation environment. 
Audi, BMW, Ford, Renault, and Volvo will 
work with the software developer to cus- 
tomize the latter’s ADAMS general-pur- 
pose mechanical system simulation soft- 
ware to suit the unique needs of car 
design. The resulting software, called 
ADAMS/Car, will be deployed throughout 
consortium member companies’ engi- 
neering organizations. The goal is to en- 
able users to improve vehicle design quali- 
ty, reduce the need for physical prototypes, 
and shorten product development cycles. 

With the software, users can model ve- 
hicle designs, animate vehicle motion, dis- 
play graphs of important parameters, and 
produce test reports with each simula- 
tion. It allows engineers to represent en- 


THE COMPLETE 3D LASER DIGITIZING SOLUTION 
REVERSE ENGINEERING - Parts to polygons to surfaces in hours, 


not weeks. 


QUALITY CONTROL - Reconfigurable, non-contact verification and 


gauging solution. 


RAPID PROTOTYPING - Watertight polygonal models directly 


output in STL format. 


ANIMATION AND GAMING - Unleash your creativity - produce 
KILLER models AND beat your deadlines! 
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surfaces. 
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tire vehicles, including assemblies such as 
suspensions, powertrains, engines, and 
steering mechanisms. Simulations can 
also include traction control, anti-lock 
braking, and other control systems. “Users 
can perform every maneuver normally 
run on a test track,” says Michael Guttilla, 
MD's director of vehicle simulation prod- 
ucts. “They can accurately predict han- 
dling characteristics, ride quality, vehicle 
safety, and performance parameters—all 
in the computer and all before building a 


» 


single hardware prototype. 


Tech Watch is compiled and reported by 
Diana Phillips Mahoney. 


With one scan, the g 
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and ordered data - ideal 
for polygonal models or 
lofting and skinning 
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Affordable, high-end 3D Graphics 
Performance 

Today, with the ActionGraphics 300 3D 
graphics accelerator, it's possible to put a 
high-powered 3D graphics workstation 
on the desk of every design engineer. The 
AG300™ delivers high-resolution (1280 
x 1024), true-color, dynamic graphics at 
a fraction of the cost of expensive UNIX 
workstations. 


Full Support for Windows” NT 
with OpenGL™ 


Running seamlessly within Windows 
NT, the AG300 brings dynamic 3D 
graphics to standard PCs. Now, with the 
AG300, the same machine that can run 
popular word processors and spread- 
sheets can deliver high-performance 3D 
graphics to any OpenGL-based software 


application. 


Broad Platform Support and 
Scalable Performance 

The AG300 supports a variety of 
Windows NT platforms, from standard, 
Intel Pentium®-based PCs to powerful 
Alpha and MIPS""-based computing 
environments. All that's needed is a 
PCI- bus! And what's more, the AG300’s 
scalable architecture delivers faster graph- 
ics performance with faster processors, 
offering users investment protection in 
the evolving computer market. 
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Unleash Workstation-Class 
3D Graphics on Your Po! 


AccelGraphics low cost 3D graphics accelerator 
and the announcement of Pro/]R. by Para- 
metric Technology Corporation clearly estab- 
lishes an alternative, high- performance 
computing solution for 3D CAD. 


BRIAN SEMKIW, CEO, RAND CORPORATION 


AccelGraphics extensive work with 
Pro/ENGINEER and Pro/]R., the Intel 
Pentium platform and OpenGL offers a unique 
PC-based computing solution for 3D MCAD 
applications. 


MARK SKOWRONSKI, PRESIDENT, MIDRANGE COMPUTER 
SOLUTIONS 


PTC's certification of the graphics accelerator 
sets a new standard and price-performance level 
for workstation-class 3D graphics for PC- based 
desktop computing. 


Ross STOUTENBOROUGH, PRESIDENT, CAD RESEARCH 


AccelGraphics makes Windows NT a more 
viable alternative to UNIX for MCAD appli- 
cations like Pro/ENGINEER and Pro/]R. 
This has helped us lower both the learning 
curve and the price-entry point. 


STEVE MILLIREN, PRESIDENT, ADVANCED DATA GRAPHICS 


For additional information, call 
800-444-5699 or 408-441-1556 
E-mail: aginfo@ag3d.com 


AccelGraphics and AG300 are trademarks of AccelGraphics, Inc. Pro/JR. is a trademark and Pro/ENGINEER is a registered trademark of Parametric Technology Corporation. 
Pro/JR. and Pro/ENGINEER images provided courtesy of Parametric Technology Corporation. All other trademarks, service marks and registered trademarks are the property of their respective companies. 


New MicroStation 95 raises the productivity 
of your entire team. At Amoco Corporation, they count 
on computer aided design. With MicroStation’s robust design, 

visualization, database and modeling capabilities, project teams 
at Amoco get more done in less time. 


Work together better. New MicroStation 95 
supports most popular platforms and allows everybody to 
work in real time because changes are saved automatically 
to the hard disk. Giving everyone instant access to all data. 
Even on large-file, enterprise-wide projects. 


Make it simple. Cut work time dramatically with 
new, real-world-tested tools that link keyboard and mouse 
for quick, accurate drawing, input and modification. 
Streamline placement of fundamental design components 
by automating repetitive tasks. Finish projects faster in 
our easy-to-learn, customizable user interface. And reduce 
repetition further with professional-level applications in 
MicroStation Development Language (MDL"). 


Protect your investment. With 
MicroStation 95, design files are completely 
forward- and backward-compatible. Regardless 
ot how long you archive project data, you’re 
insulated against version or file format changes. 


Start doing 95. Now! 

Call and get your FREE demo 
CD of MicroStation 95. The faster you call, the 
more you can do in less time. 
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Windows® 95, DOS, 


The People Behind MicroStation’ Windows 3.1, Windows NT," 
Bentley Systems, Inc., 690 Pennsylvania Drive sl Dosbel 

Exton, PA 19341 © 610-458-5000 © 800-BENTLEY IBM" Power PC" NI, 
FAX: 610-458-1060 ¢ Internet: family@bentley.com HP 700” Series, 
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The Challenge 
of 3D Digitizing 


S an engineer, it’s easy to get excited about 3D digitizing. After 
all, it’s a technology that promises to do away with the need to 
laboriously re-create by hand the 3D data of an existing object. 
Instead, you just take the physical object, scan it, and voila, you 
instantly have a complete 3D model ready to be edited and modi- 


fied in your CAD system. 

Unfortunately, it’s really not that 
simple, and before you let your plans 
for using 3D digitizing get too ambi- 
tious, it’s important to understand the 
technology's limitations. 

Of course, there are many different 
kinds of digitizing technologies, rang- 
ing from manual touch-probe devices 
and coordinate-measuring machines 
(CMMs) to laser scanning systems and 
industrial CT scanners, and each tech- 
nology comes with its own set of 
strengths and limitations. However, al- 
most all digitizing systems produce x, y, 
and z coordinate data. The challenge is 
to convert this data into a format ac- 
ceptable to your CAD software. The dif- 
ficulty of this task is often underesti- 
mated. Contrary to what you may 
believe, it’s a process that is anything 
but easy and automatic. 

Some digitizing systems come with 
translators that convert the point data 
into standard formats such as AutoCAD 
DXF, Wavefront OBJ, and STL (STL 
being the file format required by rapid 
prototyping systems such as stereolith- 
ography). These formats consist of a 
polygonal surface mesh, such as trian- 
gular facets, created from the points. 
These facets approximate the shape of 
the surface. The smaller the facets, the 
better the approximation. However, 
small facets come at the expense of file 
size and processing speed. 

Most popular CAD systems can im- 
port DXF triangle data, but not OBJ 
and STL data. In AutoCAD, the DXF 


data imports as a polyface mesh. You 
can zoom, pan, rotate, and even ren- 
der the data in AutoCAD as well as 
other CAD systems, but modifying the 
shape of the model can be 
difficult. To change the 
shape or size of the object, 
you must change the loca- 
tion of one or more ver- 
tices that make up the tri- 
At best, 
tedious job. People try, 


angles. its 2 
but they usually give up 
after a few minutes of fid- 
dling. It’s almost impossi- 
ble to make smooth flow- 
ing changes in contoured 
areas and uniform 
changes at the sharp edges 
of holes, slots, grooves, ribs, and so on. 
Changes often produce large, elongat- 
ed triangles which are not desirable. If 
possible, you should avoid trying to 
edit imported polygonal mesh data un- 
less your CAD software is specifically 
designed to handle it. Most programs, 


unfortunately, are not. 


The Crux of the Problem 

One of the big reasons for the difficulty 
of working with 3D digitized data is that 
CAD systems and 3D digitizers do not 
define geometry in the same way. In 
most CAD systems, for example, a 
straight edge is defined by start and 
end points. A center point and radius 
or diameter define the edge of a cylin- 
der or hole. Digitizers, on the other 
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hand, place many points along these 
edges. An edge that’s 3 inches in 
length, for example, would contain not 


two but 150 points if the resolution of 


the data is 0.020 inch (0.5mm). To make 


things more difficult, the points rarely 


run in a straight line, resulting in 
somewhat of a jagged edge. That's not 
what you want. The trick, then, is to 
snap the points into a straight line, but 
I don’t know of any CAD software that 
enables you to do this. CAD systems 
simply were not designed to reposition 
clouds of point data. 

Another problem that emerges 
when trying to use digitized point data 
stems from the fact that CAD systems 
treat both 2D and 3D graphics as geo- 
metric entities, such as cylinders, 


spheres, cubes or holes, ribs, fillets, 


and chamfers. Digitizers, in contrast, 
define graphics in terms of point data. 
To a digitizer, a cylinder or hole is rep- 
resented by a group of points that 
roughly lie on the surface of the cylin- 
der or hole. Converting this data to en- 
tity types that the CAD software expects 
is a problem. 

To work around this problem, some 
users will use the CAD software's draw- 
ing tools to create new geometry over 
the top of the digitized data, essentially 
using the digitized data as a template. 
Another option is to buy one of the 
touch-probe digitizers that comes with 
CAD interfaces to specific products, en- 
abling you to create 3D entities by pick- 
ing points in response to command re- 
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quests. With such digitizers, you could, 
for example, enter the Circle command 
and then pick three points on the ob- 
ject to define the circle. The circle’s 
center point and radius become imme- 
diately known to the CAD software. To 
complete a hole or cylinder, you'd pick 
three points and then define the length 


point data. 


of the hole or cylinder by picking start 
and end points. 

It’s also possible to fit mathematical 
surfaces, such as NUBRBS, through flow- 
ing shapes represented by digitized 
point data. This can produce smooth 
surfaces that are easier to control. The 
problem with this, however, is that 
most CAD systems don't have the fea- 
tures needed to produce the math- 
ematical surfaces from the point data. 
This means you must do the conver- 
sion before you import the data into 
your CAD software, a process that re- 
quires special and sometimes expen- 
sive software designed for this task. 
One of the few products available for 
doing this is Surfacer from Imageware 
(Ann Arbor, MI), which sells for $15,000 
for the NT version and $17,500 for the 
Unix version. Large companies have 
purchased this software because they 
can justify its cost, but many small 
companies cannot afford it. 


Home-Grown Solutions 

It's also possible to develop your own 
software. General Motors, for exam- 
ple, uses a program called SurfSeg, 
which contains features similar to 
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Surfacer. The software was developed 
by GM for in-house use. Paul Deyo, a 
supervisor at GM's Design, Develop- 
ment and Verification Group located at 
GM’s North American Operation 
(Flint, MI), claims they spend most of 
the reverse engineering time using 
SurfSeg to fit curves and surfaces 
through the point data. The digitizing 
process itself accounts for only about 
10% of the total project time. All of his 
work focuses on styling design, so the 
surface data ends up in Alias for visu- 
al-appearance studies. 

Finally, one person who's taken an 
interesting approach to working with 
3D digitized data is David Alciatore of 
Colorado State (Fort 
Collins, CO). He’s developed comput- 


University 


er-aided sculpting software that runs 
on workstations from Silicon Graph- 
ics. The software enables you to im- 
port and export DXF, OBJ, and STL 
files of digitized shapes, and then 
make smooth-flowing changes to 
them in a manner similar to the way 
you might push or pull on the surface 
of a rubber membrane. The software 
also allows you to produce a wall 
thickness to give the object volume 
and then output an STL file that you 
can use to produce a plastic part 
using an RP system. Although the soft- 
ware is not commercially available at 
this time, it’s a project that proves the 
viability of such an approach. 

The bottom line, though, is that if 
you're interested in importing 3D digi- 
tized data into your CAD system, don’t 
set your expectations too high. If you 
expect the model to behave like a CAD 
model should, you may be in for a sur- 
prise. View the digitizing system as a 
tool that will help you reverse-engineer, 
but don’t think for a moment that the 
process is automatic. @s6f 


CGW contributing editor Terry 
Wohlers of Wohlers Associates (Fort 
Collins, CO) is an independent consul- 
tant focusing on CAD/CAM/CAE, rapid 
prototyping, and 3D digitizing systems 
and applications. 
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BY JACK THORNTON 


ver the years, CAD ven- 
dors have given design- 
ers some truly wonder- 
ful tools for creating 
product designs that 
have aesthetically ap- 
pealing shapes and sur- 
faces. Until recently, 
however, the technology 


has not been as useful 


for quickly transforming the de- 
signs into physical products—es- 
pecially when the products are 


Advances in computer- since 

aided manufacturing 
software help speed up 
the design-to- 
manufacturing process 
for plastic parts 


parts that need to 
be molded. These 
would be prod- 
ucts such as small 
appliances, con- 
kitchen 
utensils, tools, lug- 


tainers, 


gage, medical de- 


vices, office machines, computer 
housings, keyboards—anything 
from toys to the dashboard of a car. 
Typically designers have had to 
wait 12 to 18 weeks before seeing 
their designs take shape in physical 
form. Now, the long waits are end- 
ing thanks to developments in sev- 
eral technologies used to prepare 
new products for manufacturing. 
Rapid prototyping, for example, 
has reduced from weeks to hours 
the amount of time it takes to get a 
physical model of a part. Better 
management and concurrent engi- 
neering techniques have accelerat- 
ed and rationalized practices 
which had changed little since the 
dawn of mass production. And, fi- 
nally, advances in computer-aided 
manufacturing (CAM) have caught 
up with the ability of CAD systems 
to create even the most artis- 
tically sculpted 

surfaces. 
With the 
help 


of these technologies, new prod- 
ucts today are reaching customers 
in the space of time once needed 
just to generate a prototype. For 
manufacturing companies, driven 
as always by time-to-market 
considerations, fast growth and 
heftier profit margins result. In- 
deed, these techniques and tech- 
nologies allow the creation of 
products for smaller and smaller 
market niches, often at great profit 
to enterprising manufacturers. 
Rules of thumb about minimum 
viable sizes of markets and eco- 
nomic order quantities (EOQs) are 
becoming obsolete. 

In plastics, the key time factor is 
“model to mold” time, or M2M. 
M2M time is the amount of time that 
elapses between the completion of 
the product's design—a 3D solid 
model of the part in CAD—and the 
start of molding to make the first 
parts. Model-to-mold time has de- 
creased sharply in recent years, and 
industry leaders see no letup. 
High-quality plastic parts are 

complex shapes that can 
only be made with the 
high-pressure and high- 
temperature squeeze of 
an injection molding 
press. These room-size (or 
house-size) machines 
force plastic pellets into a 
mold, which actually forms the 
specific toy, dashboard, or what 


The final mold for this bicycle frame 

was machined by the Belgian Tooling 
Company using toolpaths generated 

by Camax’s CAMAND software. 
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have you. It’s the time needed to 
create the mold itself that tradition- 
ally has been the bottleneck in 
moving a design from art to part. 

Molds tend to be created by 
small shops with 10 to 200 crafts- 
people. In the US, these shops are 
concentrated in the Great Lakes 
states and New England. Most of 
the biggest and best are in Detroit's 
northern and western suburbs. 
Until the early '90s, most mold 
shops were a ‘last bastion of crafts- 
manship.” Mold makers resisted 
new technologies, having watched 
for three decades while the short- 
comings of one technology after 
another were exposed. However, 
these craftspeople now embrace 
and even foster technology. 

An injection mold is like a steel 
clam shell; it has two halves that 
open and close. It must be precise- 
ly made so it clamps tightly during 
each machine cycle or “shot.” A 
part's shape and surface finish are 
formed in that half of the mold 
called the “cavity.” To make a cavi- 
ty, the part’s image is carved or 
“machined” into a rectangular 
block of mold steel. The cavity ex- 
actly reproduces the designers’ in- 
tent—but inside-out and back- 
ward. The other half of the mold, 
the “core,” controls the thickness of 
the part. Inside the core, a minia- 
ture mechanical ballet of ejectors, 
extractors, slides, pins, and springs 
ensures that each part pops out of 
the mold the moment it solidifies. 
To release pressures and cool 
themselves quickly, molds also 
have vents and built-in water lines. 

Until recently, CAM software 
was of limited use to mold makers. 
Marketing assertions notwithstand- 
ing, most CAD/CAM companies 


misunderstood fundamental 


Jack Thornton (Mindfeed Mar- 
comm; Wheaton, IL) is a freelance 
marketing consultant specializing 
in the area of CAD/CAM. 


differences between 


their bread-and- 
butter markets and 
the arcane, niche 
business of making 
molds. When con- 
fronted by files 
with hundreds of 
interconnected 
surfaces, CAM sys- 
tems crashed. 


In machined parts, for which CAM 
was originally intended, dead-flat 
surfaces, sharp corners, and pre- 
cisely parallel sides simplify the 
work. In a mold, however, these 
cause severe problems. Mold sur- 
faces curve, and the radii of those 
curves can vary randomly. Mating 
surfaces don’t merely intersect, 
they have tangents; if three or 
more surfaces intersect, they are 
“blended.” 
products, whether toys or jet-en- 


For most of today’s 


gine parts, tangents and blends are 
precisely defined. 

Although the surfaces of a 
mold's core and cavity are nearly 
identical, the differences are cru- 
cial. Typically, mold shops are only 
given geometry for the cavity sur- 
face and “offset,” representing the 
molded part's thickness. The shop 
must derive the geometry of the 
core, devise the mold’s 
mechanical workings, 
and engineer those com- 
ponents all by itself. 

Until recently, very few 
CAM packages were up to 
these tasks. As a result, 
says one tool-shop owner, 
the mold business has 
tended to operate “ass- 
backward.” That is, he 
says, “The customer starts 
with a solid model or a 3D 
complex surface render- 
ing, then reduces it to 2D 
drawings because that is 
all the mold maker can 


deal with. The mold maker then 
has to translate from 2D back to 3D 
either in his head or on some other 
CAD system. When the mold gets 
back to the designer, it isn't the 
same as what was sent out. An 
awful lot gets lost in the translation.” 

For several years a group 
of specialized, mostly small 
CAD/CAM firms focused on mold 
making and, one by one, addressed 
its challenges. Now even the 
biggest CAM vendors, hungry for 
revenue, have belatedly recognized 
the importance of mold making. As 
a result, for the first time since 
CAD’s rapid advances began in the 
’80s—culminating in lifelike ani- 
mation and photorealistic render- 
ing—CAM users can keep up with 
CAD users. Compared to cars or 
the 
seems like a round-off error. Nev- 


electronics, mold market 


ertheless, US mold shops are a $2 


PTC’s Pro/MoldDesign 
software provides 
tools for creating 
impression geometry, 
generating mold cores 
and cavities, and 
producing finished 
plastic parts and 
complete mold 
assembly 
documentation. 


The data from solid 
models, such as this 
video locking case 
created by Autoronics 
Corp. using SDRC 
software, is used to 
drive the creation of 
molds. 
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so high and so 
fast, features 
which save an 
hour here or 
there are no 
longer just “nice 
to have.” 

CAD/CAM 
vendors’ have 
begun offering 
mold makers a 
number of im- 
portant capabil- 


Camax’s CAMAND 
software was used to 
model this exhaust 
manifold as well as to 
generate the toolpaths 
for flow-line surface 


billion-a-year business. ities. Some of these include: 

Today, CAD/CAM firms such as 
IBM, Camax, Cimlinc, Computer- ®New techniques for generating 
vision, Matra Datavision, Para- machining programs, or tool 


metric Technology Corp., SDRC, paths, from incomplete design 


finished, machined 
model is used to form 
the cavity for sand- 
casting the manifold. 


machining. The = &Ds Unigraphics, and Work NC 
have all come up with good an- 
swers, even though none can yet 
claim to have the perfect solution. 
With the help of these systems, de- 
signers and the companies that 
pay them can avail themselves of 
big time-to-market advantages, al- 
though they have to make sure the 
mold shop is using late-model 
software. Even seemingly arcane 
CAD/CAM features can take hours 
out of a job. Hours didn’t matter 
when lead times were weeks. But 
because the marginal value of 
each hour of lead time has risen 


sores F198 Sais 


ings that frustrates mold makers is working 
ts who make insufficient use of today’s 

‘provide flawed geometry. If users are serious 
1g time to market, says one mold programmer, 


all the needed information. Begin developing 
nce in the 3D solid model. | 

ur geometry. Fix holes, put corners where they 
n all lines back to their intersecting surfaces. 
the dimensions add up correctly. 


eral 2D drawings, and a paper print. | 
three formats are of different revisions, but they 
aper is the controlling data, and that anything which 
Japer is either in the 2D files or the 3D solid." —JT 
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geometry; 

® Automation of repetitive tasks 
and decision-making techniques 
that save time, especially in 
rough machining; 

® New software tools to quickly 
and accurately add draft angles, 
even for textured surfaces, and 
adjust mold geometry for mater- 
ial shrinkage; 

® Techniques that prevent “surface 
violations,” which can gouge or 
even ruin a $1000 block of mold 
steel; 

® New methods to test-drive tool 
paths, ensuring worry-free, and 
therefore fast, machining with 
“NC verification’; 

® CAD-based routines that graphic- 
ally compare the geometry used to 
create molds with data from in- 
spection machines on which molds 
are checked after machining. 


One mold shop that has benefit- 
ted from such advances is Crucam 
Inc. (Livonia, MI), where it's now 
standard practice to go directly 
from the 3D solid or surface model 
to cutting the mold steel. “We don't 
use physical models and prototype 
parts anymore,’ says Dennis Rip- 
petoe, sales manager for Crucam, 
“except when working for a few 
customers who still want to get 


[the molds] sprinkled with holy — . \ | 
water.” Crucam uses CAMAND | 


software from Camax Manufactur- — 
ing Technologies (Minneapolis). 


Incomplete Geometry 

“With Camax, what you see on the 
screen is what you get at the ma- 
chine tool,” Rippetoe continues. 
“CAMAND will run good tool paths 
over incomplete geometry,” saving 
days of file clean-ups when cus- 
tomers’ geometry is used. *CA- 
MAND almost never violates a sur- 
face, and if it is going to violate,” he 
adds, “it will show you where.” This 
means the programmers who feed 
digital instructions to the comput- 
erized machine tools in Crucam's 
mold shop need not worry about 
cutting something that should not 
have been cut. 

Rippetoe also likes CAMAND's 
ability to “stitch” tool paths together 
to run small pieces of programs for 
corner clean-outs or for linking up 
stages in rough-machining of the 
steel mold blocks. This means 
computerized machine tools can 
eliminate more tedious and exact- 
ing work. 

A key feature of today’s top CAM 
systems is the ability to generate a 
“cutterpath,” which is a program for 
carving and sculpting mold cavities. 
Whenever possible, mold shops like 
to use the customer's own CAD de- 
sign geometry for cutter paths 
rather than spend days re-creating 
it in the mold shop's own CAD sys- 
tem. Automotive customers insist 
that mold makers use their geome- 
try this way. This has meant mold 
shops (and their CAM vendors) had 
to find ways to make cutter paths 
from incomplete design geometry 
and errors resulting from cus- 
tomers’ haste or lack of training. 

“With customer geometry, we al- 
ways have to make sure we have no 
holes, missed surfaces, bad sur- 
faces, or undercuts which would 
lock the part in the mold,” says Gord 
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(ne of the technologies that’s started to have a big 
- Wimpact in cutting model-to-mold time is rapid 


8 prototyping. Products in this category include not 


only 3D Systems’ (Valencia, CA) stereolithography 
apparatus (SLA) but also selective laser sintering 
_(SLS) and laminated object machining (LOM). 
These SLA offshoots give users a wide range of 
choices in terms of cycle time, repeatability, 
durability, and level of detail for quickly testing 
design alternatives. By using rapid prototyping, 
_ designers can evaluate 10 or more design 
innovations before committing the design to the 
mold and the market. 
_ Without delving too deeply into RP technology, it's 
interesting to note that mold and toolmakers have 
developed some clever RP twists. In aerospace, for 
example, investment casters use SLA parts as 
models to make mold cavities. To make “soft” or 
temporary tooling, silicon rubber is poured over the 
SLA part. For permanent tooling, a ceramic slurry is 
poured instead. These foundries also metal-plate 
SLA models for use as core patterns. Without the 
plating, the SLA part can’t withstand molding’s heat 
and pressure. 

As aresult of the RP advances, designers can now 
have their work back in their hands, literally, 
overnight. This speed allows time for dozens of 
— design innovations and engineering iterations. 

_ Moreover, thanks to computerized version-control 
methods, much of this work is now done 
simultaneously rather than sequentially. These 
methods are bringing a semblance of order to 
engineering changes, reviews, approvals, and sign- 
offs. When automated, these methods allow work on 
only the latest, “current” product design or mold 
version. 

RP also greatly speeds comprehension time. With 
other time factors so greatly compressed, the time 
needed for customers and subcontractors to 
comprehend changes becomes a big factor, even for 
the most quick-witted customers. When jobs took 12 
to 18 weeks, a customer could ponder a change for 
/2 hours with no impact on lead time. Today, three 
days may be one-quarter of the total time allotted for 
the job. 


To take maximum advantage of RP technology, 


mold shops often form tight alliances with rapid 


prototyping firms of one form or another. For 


example, Jones Plastic & Engineering 
(Jeffersontown, KY), a major supplier of office 
machine keyboards and their molds, gets its SLA, 
LOM, and SLS prototypes from the engineering 
schools of two universities—Louisville and 
Kentucky. Both schools have formal business- 
industry programs in rapid prototyping and state-of- 
the-art machining. 

With the help of rapid prototyping, someday it may 
be that the machining of mold cavities will be 
substantially done away with for some classes of 
molds. Two closely related East Meadow, 
Massachusetts, shops—Techni-Products and Mor- 
Tech—are getting ready to try selective laser 
sintering to make molds. The critical mold-cavity 
surfaces will be built up with laser-sintered powdered 
Steel rather than carved by machine tools, says 
Robert C. Morehardt, a principal of both family- 
owned firms. SLS is already being used for parts 
made of glass-filled nylons, polycarbonates, and the 
waxes from which investment-casting patterns are 
made. lf successful, this may be the first time a rapid 
prototyping process is used directly to make a mold 
rather than for intermediate steps such as patterns. 

“To make cores and cavities, each particle of the 
carbon-steel powders will be coated with a special 
binder,” explains Morehardt. The process also 
includes a second sintering of the molds with a 
copper infiltrant to achieve proper density. 

Techni-Products and Mor-lech use IBM and 
Dassault's CATIA exclusively to generate the solid 
models, digitize the core and cavity surfaces, and 
create STL files for the SLS process, just as if it were 
cutting metal. The metals and SLS equipment are 
from DTM Corp. (Austin, TX). 

“If the DTM process works, we will not have to cut 
the cavity surfaces,” Morehardt explains, although 
about 0.030 inch of stock will be left on for 
polishing. The molds’ shutoff surfaces would also be 
ground, as are ordinary molds, to ensure a tight seal 
during actual molding. This would mean small 
molds could be produced overnight —JT 


O'Neill, CAM programmer at Reko 
Tool & Mould (Oldcastle, Ontario). 
“We run several checks across the 
whole job with software called De- 
signAnalyst,” from Cimline Inc. 
(Troy, MI). This catches mistakes 
early, when they take only a few 
minutes to fix. As insurance against 
gouges and tool crashes, O'Neill 
adds, “we always run a test cutter 
path across the whole job using 
Cimlinc’s PreCUT, so we can see all 
the lines and find any weird holes.” 
Even in complex mold work, 
today’s CAM systems have reached 
the point where they are virtually 
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crash-proof. “I have never seen a 
cutter path spike or dive through a 
piece of missing geometry,” says Bob 
Oliver, a programmer at Pyramid 
Mold, a Cimlinc user based in 
Marysville, Michigan. Geometry can 
go AWOL when three supposedly 
congruent points in a CAD file have 
drifted apart due to calculation or 
tolerancing errors, Oliver explains. 
Because no surface exists between 
those points, some CAM programs 
might misinterpret this gap and 
send the cutting tool straight into it. 
If that happens, the cutter smashes 
into the mold'’s surface. 


One of the primary goals of all 
this technology, of course, is to 
speed time to market. And one 
shop that’s meeting that goal with 
flying colors is Premier Plastic L.P. 
(Creighton, PA). Premier designs 
plastic bottles, manufactures pro- 
totypes, and machines blow molds 
using Strim, a software program 
developed by Cisigraph and now 
owned by Matra Datavision (An- 
dover, MA). “We can create a con- 
tainer design in 24 hours and then 
generate the tool path to cut its 
mold in 15 minutes,” says Premier 
president Mark Lasser. 

“Strim cuts mold design time by 
50 to 60%,” Lasser says. “Matra’s 
3D MoldMaker allows us to run 
machine tools from the same data 
as in the design.” Strim is also 
great for mold water lines, which 
require adding holes and check- 
ing interferences. “Strim can do 
this automatically,’ Lasser says. 

“Mold design can be done in 12 
to 16 hours,” Lasser says, “with an- 
other eight hours to machine. 
Using Strim and Matra’s Euclid, 
finish-grinding and polishing aver- 
age only an hour per mold. We 
can do an entire job in a week. 
This used to take up to 18 weeks.” 

With the help of these kinds of 
technologies, mold shops are 
wringing days and weeks out of 
the model-to-mold time. The race 
with the calendar has lately be- 
come a race with the clock. For 
some shops, competitive advantage 
comes from saving mere hours. 

Interestingly, although some of 
these enabling technologies are 
just reaching commercial viabili- 
ty, others, such as rapid prototyp- 
ing, have been around for awhile. 
The difference, though, is that 
they are moving into everyday 
work. And while the process of in- 
corporating the technologies can 
be painful, once companies 

thrash through the process, they 
never revert back. 4 
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Best Practices 


in Solid Modeling 


BY CAREN D. POTTER 


olid modeling tools are a lot like exercise equipment. 
Both are bought with the best of intentions, yet more 
often than not, both result in less-than-hoped-for 
returns. Sure, some people get the benefits they 
envisioned from their bicycle ergometers, rowing 
machines, and weights, but the number of these things showing up 
at garage sales indicates that many others do not. 

There are no garage sales for solid modelers, so it isn’t as easy to 
track disappointment or unspectacular returns. But when Computer 
Graphics World asked CAD/CAM analysts and consultants to list 
some “world-class” solid modeling implementations, the answer 
was often a long pause followed by, “Well, that’s a tough one.” Or, 
as Ray Kurland, president of TechniCom Inc. (Clifton, NJ), 
answered, “l’m hard-pressed to think of any implementations that 
are world-class.” 

Perhaps the term “world-class” is the problem. Obviously solid 
modeling technology has done great things for some companies. 
We have heard (and published) countless stories of faster time to 
market, better-quality products, and lower development costs. Solid 
modeling is definitely a powerful tool with tremendous potential. 

But there’s a consensus out there that few companies derive all 
the return they should from this technology. Analysts aren't the only 
ones saying this. Users themselves give this impression. Mitch 
Maiman, mechanical engineering manager at Symbol Technologies 
Inc. (Bohemia, NY), admits, “There's 
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still a substantial amount of productivity that can be wrung out of 
the system.” And Symbol Technologies was on several analysts’ 
short lists of exemplary solid modeling implementations. 

What is the problem here? Manufacturing companies are blessed 
with a powerful tool that they use like a brain—tapping only a 
fraction of its potential power. Are the reasons technical? Is solid 
modeling too difficult to learn or too taxing on hardware? Does the 
problem have cultural roots? Does solid modeling require an 
organizational overhaul that’s beyond the scope of what most 
companies can comfortably manage? The answer Is yes to all of the 
above questions. There are probably as many reasons for less-than- 
optimal solid modeling implementations as there are 
implementations. 

For this supplement, we’ve taken two approaches to uncovering 
what it is about solid modeling that makes it so difficult to do well, 
and how it might be better utilized. First, there is an article based 
primarily on conversations with consultants and CAD/CAM analysts, 
looking at the mistakes that are made when solid modeling is 
brought in as well as possible strategies for better results. Second, 
we compiled a list of people using the technology and asked them 
to share their experiences, good and bad, in a Q&A format. 
Generously, they offer their best practices in hopes that the 
information will help others tap more of the potential of solid 
modeling.—CP 


**We often go direct from a 3-D 
screen image to the finished part. 
With CADKEY’s fast 3-D, we'll 
see any assembly conflicts on 
screen. We still build and 
ride prototypes. But now 
they go together the 
first time. Cadkey gets 
us to market faster.” 


Darrell Voss, V.P. Operations 
Klein Bicycles, Chehalis, WA 


Klein Bicycles specializes in highly-engineered, 
precision mountain bikes. They make many of their 
own parts and draw their own tubing to manage 
stresses and loads. To meet performance 
goals, they rely on CAD software. 


Until recently, that software was mini- 
based, expensive and awkward to use. 
Then they discovered CADKEY. 


“We switched 100%,” said Voss, Klein’s 
operations chief. The reason: “People here 
get more done in CADKEY than other " 
software. This is a very competitive business. We 
can’t ship first-generation, half-developed bicycles. 
Our users expect our bikes to dazzle.” 


Lower Price, Higher Performance 

Voss compared several CAD programs before picking 
CADKEY, including AutoCAD®. CADKEY’s low price 
was a big factor, allowing him to add seats at work 
and in homes. But it was productivity and the 

quick time-to-market for new models that clinched 
Darrell’s decision. 


CADKEY Action: Klein’s New Mantra 

Klein’s new Mantra fully suspended mountain bike 
was designed in CADKEY. The design goals: get the 
rider’s energy into the drive train, limit flex, keep tire 
contact with the ground, and be highly durable. To 
meet these goals, the Mantra team used three design 
elements: unified rear triangle (URT), a high pivot 
point and a single main frame aluminum tube with 
constantly varying wall thickness. 


“Using CADKEY, we modeled some turn-of-the-century 
URT frame patents,” said Voss. “But nobody had the 
pivot placed right. We tried dozens of pivot locations 
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URT uses high main pivot position to 
isolate rider with only three pivots. 


We build fewer prototypes, and now they 
assemble right the first time.” 
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Unlocking the Power 


Solid modeling can boost business 
results once cultural and technical 
hurdles have been cleared 


BY CAREN D. POTTER 


he arrival of solid modeling has not 
been merely the next evolutionary step 
after 2D CAD. It has been more like a 
revolution. While early CAD systems 
basically automated only the drafting 
process, solid modeling has the poten- 
tial to affect the entire process, from preliminary 
design through engineering to manufacturing, as 
well as ancillary functions such as purchasing and 
marketing. 

“With solid modeling, you create not just geom- 
etry but all the information that is critical toa 
product,” says Marc Halpern, director of research 
for engineering, manufacturing, and design at 
D. H. Brown Associates Inc. (Port Chester, NY). 
“A company needs to implement solid modeling in 
such a way that it leverages all the information 
contained in these models.” In other words, 
there’s more to it than just supplying one group 
with a flashy new tool. 

It is difficult to determine who is and who isn’t 
applying solid modeling to its fullest because no 
one has agreed on what constitutes a “world- 
class” implementation. According to Peter Marks, 
managing director of Design Insight (Los Gatos, 
CA), the definition is simple (although he’d prefer 
some other term besides “world-class”): “A world- 
class solid modeling implementation is one that 
aligns with the best business results of the compa- 
ny, he says. “It gives the company a bigger market 
for its product, increases its market share, or in- 
creases its profit margin. If you can’t trace it [the 
solid modeler] to one of these results, the imple- 
mentation probably isn’t world-class.” 

Making a direct connection between better busi- 
ness results and solid modeling is often difficult, 
however. “Ideally, companies achieve a higher de- 
gree of competitiveness as a result of solid model- 
ing, but sometimes that’s difficult to trace directly 
to solids,” says David Burdick, vice president of 


of Solid Modeling 
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the Gartner Group 
(Santa Clara, CA). 

A different way to 
spot a company with a 
world-class solid mod- 
eling installation is by 
its wide-ranging use of 
solid models in down- 
stream applications. This is critical to maximizing 
returns because it permits other operations to work 
from the original solid model rather than re-creating 
the design in each of their own domains. 

A third characteristic of world-class solid model- 
ing is an across-the-board application of the tech- 
nology. Or is it? “The first characteristic of a world- 
class implementation is that all design intent 
created within the company is done using solid 
modeling technologies,” says Burdick. But accord- 
ing to Halpern, “Solids must be used where their 
value can be leveraged. Some companies have been 
extremely rigid about being completely 
solids-based, and ultimately that approach 
failed. They came to the conclusion that what- 
ever works in 2D, such as flat pattern layout, can con- 
tinue as long as it’s peripheral to the core product 
definition.” 

A certain amount of confusion surrounding how 
to define success in solid 
modeling is obvi- 
ous. But one 
thing most 
observers 
agree on is 
that small 
and _ mid- 
size com 
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panies have an advantage over large ones in ap 
plying the technology for maximum return. “We 
tend to think of world-class installations as being at 
the larger companies,” says TechniCom’s Ray Kur- 
land. “They have the resources and dedication to 
make it work. But the smaller companies are proba- 
bly farther along. They have the most flexibility in 
terms of organizational structure, and they don’t 
have a huge investment in legacy data.” 

“Small and mid-size firms are probably more 
suited to [good implementations of solid model- 
ing], agrees Burdick. “The forces of change tend 
to go through these companies more rapidly than 


Roadblocks to Solid Success 


The main reason some companies get outstanding benefits from 
CAD and others are disappointed is that productivity improvements 
benefit business only when they are applied at the constraints (or 
bottlenecks). In other words, it does little good to invest throughout 
the company in the CAD/CAM equivalent of a four-lane highway 
when jams are occurring in only one step of the product-develop- 
ment cycle. 

The theory of constraints (as popularized by Dr. Eliyahu Goldratt in 
his books The Goaland The Race) can help identify bottlenecks with- 
in the concept-to-customer process. The principles of this theory 
can be summarized as follows: 


eThe throughput of entire systems, just as in highways, is held 
back by constraints. Constraints are both physical—such as lim- 
ited throughput of computer systems—and non-physical—such 
as bureaucratic procedures or corporate politics. 

eMost systems, including design-to-manufacturing-to-customer 
processes, have relatively few real constraints. Improvements at 
just these constraints will dramatically improve throughput. 

elmagine the concept-to-customer process as a large system, 
working 2000 hours per year, and generating $20 million each 
year in sales. Lose an hour of productivity at the constraint(s), 
and the system loses an hour of sales. Each hour lost at such a 
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in a larger company.” 


A New Philosophy 

As Burdick implies, larger orga- 
nizations typically have more 
entrenched bureaucracies and 
are slower to make changes. 
Yet, change seems to be a pre- 
requisite for success in solid 
modeling. But what types of 
change? The much-talked- 
about team approach to de- 
sign? A replacement of draw- 
ings with solid models? A 
replacement of the top-down 
management structure? When 
Ray Kurland was asked what 
Organizational changes are 
needed to derive maximum 
benefits from solid modeling, he 
replied only half-jokingly, “How 
much time do you have?” 

A new philosophy seems to be needed first. 
“Solid modeling requires different thinking,” Kurland 
says. Part of this is an awareness that the current 
design process is not working, that the company is 
losing competitiveness as a result of not using 
solids. This ties technology to business results, 
which is what Design Insight’s Marks promotes. 

“The reason smaller companies do a better job of im- 
plementing solid modeling is that the people often have 
a closer connection to the customer and to the business 
objectives,” Marks says. A new philosophy for solid mod- 
eling, then, is to realize that this is a tool brought in to ad- 
dress business goals and that it will be implemented 


bottleneck is worth $10,000—the entire output for the company. 
Conversely, every gain in productivity at a non-bottleneck opera- 
tion has zero value. “Productivity” may be up, but the company 
won't generate a penny more than $20 million in revenue. 

eTraditional measures of productivity, including CAD productivity, 
fail to recognize the importance of constraints. At first glance, it 
seems clear that a 30% productivity improvement on a $100-an- 
hour job must be worth more than a 10% productivity improve- 
ment on a $10-an-hour clerical job. But if the clerical job is the 
bottleneck, 10% might really be worth $1000 an hour to the com- 
pany. Conversely, the 30% improvement on the high-profile job 
may prove worthless. A decade-old example is in drafting, where 
3:1 productivity improvements can mean more drawings, sec- 
tions, and views but no increase in sales or profits. 


Constraints do have a positive aspect, in that they provide a focal 
point for managing the entire system. However, they should be sized 
relative to the ultimate potential bottleneck: customer demand. For 
example, PC companies such as IBM, Apple, and Compaq have 
missed millions of dollars in sales to competitors at various times, 
because market demand outstripped their design and production ca- 
pacity.—Excerpted with permission from Aligning Technology for 
Best Business Results by Peter Marks and Kathleen Riley. 


only because it can have a direct positive effect on bot- 
tom-line results. 

Following that, “Successful implementations 
change their design process,” says Halpern. “The 
biggest change is in the role of drawings. With 
solid modeling, drawings should become by-prod- 
ucts, created when necessary for suppliers and 
government regulations.” With solid modeling, 
products are defined by solid models which are 
passed electronically to as many downstream ap- 
plications as possible. 

Other cultural changes, suggested by Marks, af- 
fect everyone from the CEO to the software ven- 
dor. “CEOs must get away from the ‘fad du jour’ 
and provide guidance,’ he suggests. “Engineering 
vice presidents have to think beyond optimizing 
their own domains and look at the entire business 
equation. End users need to be less wrapped up in 
personal productivity. They should be rewarded 
based on the productivity of the entire company. 
And technology vendors should be rewarded for 
making their customers successful rather than for 
making the sale.” 

Effective solid modeling also requires technical 
changes to the status quo, primarily in terms of upgrad- 
ing the existing hardware infrastructure. “Solid model- 
ing requires a much beefier set of IT [information tech- 
nology] components,’ says Burdick. “Larger 
workstations with better graphics capabilities, higher 
bandwidth networking, more storage space.” 

“One mistake | have seen cripple companies is 
that often, salesmen sell the minimum hardware con- 
figuration,” adds Halpern. “It is not productive for en- 
gineers to wait hours for a model to update. The suc- 
cessful cases | have seen involved serious, and | 
mean serious, investments in hardware.” 


Many Mistakes 

Besides trying to implement solids on a minimum 
hardware budget, there are other mistakes that 
limit the effectiveness of this technology. One is 
underestimating the amount of training needed. 
Many consultants recommend copious, on-going 
training for everyone who will in any way use a 
solid model. 

Another common mistake is what Burdick refers 
to as “not cutting the umbilical cord” It is important to 
make a break from the old CAD system to embrace 
the new solid modeler. Kurland agrees. “Many compa- 
nies are not aggressive enough about implementing 
this technology,’ he says. “They let it take too long. 
They live with the legacy data too long. By not splitting 
off new projects and trying out the new technology, 
they get behind in training and skill levels.” 

Applying solid modeling to a product development 
process that is not fundamentally sound is another 
way to limit its effectiveness. “You don’t see world- 


class solid modeling in 

an organization that’s back- 
ward,” says Kurland. This tech- 
nology is not a magic bullet that 
lets companies bring great products 
to market in spite of themselves. It can 
be about as effective as a Ferrari in Los 
Angeles if it is not applied properly. 

Marks uses the Ferrari example to explain 
how constraints can cause the product develop- 
ment process to remain totally unaffected (and 
unimproved) by solid modeling. For example, if an 
engineer in Los Angeles wants to get to work 
faster, he may study all the cars available and de- 
cide that a Ferrari, with its speed and great han- 
dling, will be best at cutting his commute time. But 
with all the congestion on the LA freeways, a 
Hyundai would probably be just as effective. In that 
case, it isn’t the car that dictates commute time, it’s 
the constraint of the traffic. 

Similarly, organizations may have constraints in 
their product development processes that limit the 
effectiveness of solid modeling. An important task 
is to identify these (see sidebar, 

“Roadblocks to Solid Success’). 
However, as Marks also points 
out, identifying and removing 
constraints works only with 
processes that are basically 
sound. “In that case, when you 
remove a constraint, you im- 
prove productivity. Other 
times, the basic process is so 
broken that you need to 
change everything. You need 
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to design a new process 
so the constraints are less 
relevant.” 

Where does solid modeling 
software come into this discussion? 
There are more than a dozen com- 
mercial solid modelers on the market. 

Does it matter which one is used? 
“It matters a lot,” says Kurland. “A world- 
class solid modeling implementation is not pos- 
sible using just any system. The modeler has to 
be associated to downstream applications, and 
some are much better at that than others.” 

“There are very definite differences between 
solid modeling systems,” adds Burdick. “They dif- 
fer in the level of robustness, the degree of com- 
plexity, and the number of extended applications 
that work in conjunction with the solid modeler. 
They range everywhere from a bicycle to a space 
shuttle.” Although companies with simple prod- 
ucts might fare well with a bicycle, those design- 
ing complex systems such as airplanes and cars 
are better off with the space shuttle, he adds. 


One, Two, Three—Solids 
The mistakes companies make regarding solid 
modeling are pretty clear. So with the hurdles well- 
defined, shouldn’t a winning implementation strate- 
gy be right behind? One, two, three—here’s what 
you do to make your company a world-class user 
of solid modeling? 

Unfortunately, there is no single detailed strategy for 
every company, because the products, processes, and 
market pressures differ so much 
from one to another. But the con- 
sultants and analysts interviewed 
for this article offered a number of 
practical suggestions that could 
apply across the board. 

Assuming the solid model- 
ing software has already 
been chosen, training is first 
on most of their lists. Without 
training, many users tap only 
a small fraction of the soft- 
ware’s features. Another sug- 
gestion is to use the training 
sessions to identify “super 
users’ and make them men- 
tors to the others. 

Introducing solid modeling in a 
pilot project is also widely recom- 
mended. “The companies we’ve 
seen with the best success are 
those that avoided the big-bang 
approach,’ says Burdick. “That’s 
where one day everyone comes 
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Catia Help 


in and flips on their workstation and there is a solid mod- 
eling system. A better way to approach implementation 
is On a project-by-project basis. At the outset of the proj- 
ect, you can bring people together and get them 
trained. And after the project is successful (hopefully it 
will be), you can hold it up as an icon of success and 
use it to motivate other parts of the corporation.” 

The next step—implementing solid modeling 
across the enterprise—is critical to getting the most 
from the technology. Solid models must form the 
basis for virtual prototypes, engineering analyses, 
machine tool paths, purchase orders, marketing im- 
ages, and so on. Anywhere a design is re-created, 
or its related data is retyped into another computer, 
is a sign that solid modeling may be underutilized. 

That’s the theory. In reality, such widespread 
use of solid models is still difficult. Perhaps a key 
supplier still uses 2D CAD. Perhaps purchasing 
uses an old system that will never accept bills of 
materials extracted from solid models. Perhaps 
there’s still no 100% accurate translator that can 
convert your models to your off-shore manufactur- 
ers CAM system. 

Rare is the company that can clear all these hur- 
dles today, which is why so few are considered, or 
consider themselves, world-class users of solid 
modeling. But many companies are well on their 
way. They have a vision of where they want to be 
and continually look for ways of extending solid 
modeling data to more aspects of their organiza- 
tions. That’s probably as close to world-class solid 
modeling as we'll see right now, but it’s awfully 
darn good. Gs 
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Design, Analysis, Mockup, Prototyping, Manufacture 


Pure speed—tike the Benetton Formula 1 race car—just doesn't roll off the assem- 
bly line. The right combination of technologies, teams and processes makes it 


“Regarding modeling, the Unigraphics 


approach to Integration of sur facing happen. That's why Benetton uses EDS Unigraphics’ products, and that’s why our 

with solids represe nts DOSS ib ly the unique strengths extend far beyond CAD/CAM/CAE. 

best solution in the industry. @ Unigraphics’ Hybrid Modeler provides pure speed in modeling and ultimate 
handling on the tightest of curves and surfaces. Complex design challenges are 

D.H. Brown, August 1995 attacked with the most powerful solid, surface, wireframe and feature-based para- 

metric modeling tools. Legacy data can be quickly edited and parameterized, and 

HEAT bcs wm ajearee tall Pea assemblies of more than 1,000 parts readily manipulated. The drafting engine makes 

NCEA Ee, Fea ee it easy, even intuitive, to document designs. And unique CAM strengths enable 
SUFONG Ntectural foundation. /he extremely complex freeform shapes to be cut with confidence and accuracy. 
IFOQUCT alSi the inausti ys best m@ The IMAN product data management (PDM) system provides ultimate 


PAN intenratinn ” control in a product's race to market, and through a long life cycle of improvements. 
AL WICYGlaltidll... ys IMAN's modular structure Is ideal for a phased implementation. An open architecture 
1999 delivers the flexibility to be customized, if needed, to a company’s particular needs. 
IMAN‘s link to geometric modeling is unparalleled, for example, direct links can be 
readily made between geometric parts in an assembly and bills of material. 


But pure speed is far more than software. It’s your team driving high-performance 
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Advice From the Real World 


F t's one thing to hear consultants say how a 
company should implement solid modeling. 
It’s another to actually do it. 

The people asked to participate in this dis- 
cussion represent some of the better imple- 
mentations of solid modeling today. In some cases, 
their companies were singled out by industry analysts 
as having a better-than-average use of solids. Others 
were suggested by CAD vendors when we asked 
them to identify some of their more advanced cus- 
tomers. In all cases, these gentlemen graciously gave 
of their time and experience in hopes that readers of 
this supplement glean something that improves their 


Dan Anderson, 
group manager, Engi- 
neering Services, De- 
Puy Inc. (Warsaw, IN). 
DePuy, which cele- 
brates its 100th an- 
niversary this year, 
makes orthopedic im- 
plants and surgical in- 
struments. The com- 
pany employs 800 people in the US. Its primary 
CAD system is Intergraph’s I/EMS, although a West 
Coast division uses Computervision. 


own use of solid modeling. Those interviewed were: 

Dennis Barritt, engineering business support 
manager, Short Brothers plc. (Belfast, N. Ireland). 
Short Brothers, a subsidiary of Montreal-based 
Bombardier, was the world’s first aerospace 
company. Formed in 1909 and now employing 
10,000 people worldwide, Short Brothers 
produces commercial aircraft such as the 
Lear 45 executive jet. Short Brothers uses 

IBM’s Cadam and Catia. 


David Chesley, senior mechanical 
Go, engineer, Ciba Corning Diagnos- 
oe tics Corp. (Medfield, MA). Ciba 
ae Corning Diagnostics uses 

Matra Datavision’s Euclid 
solid modeler to create 
medical diagnostic 
eguipment. The 
company employs 
250 people. 


Mitch Maiman, 
mechanical en- 
gineering manag- 
er, Symbol Tech- 
nologies Inc. 
(Bohemia, NY). 
Symbol Technologies 
makes bar-code data- 
capture equipment 
such as hand-held bar- 
code scanners and com- 
puter terminals as well as 
wireless networking prod- 
ucts. Last year’s annual 
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sales were $465 million. The com- 
pany employs 2300 people worldwide. 
Its solid modeler is SDRC’s Master Series. 


ATom Moran, product development man- 
ager, Precor Inc. (Bothell, WA). Precor is a 
subsidiary of Chicago-based Premark Interna- 
tional Inc., a $3.5 billion multinational company 
that markets products under brand names such as 
Tupperware, West Bend, Hobart, and Wilsonart. 
Precor, with approximately 300 employees and 
$62 million in annual sales, is a leading manufac- 
turer of fitness equipment. Parametric Technology 
Corp.’s Pro/Engineer is its solid modeling system. 


ALee Sherman, manager, Unigraphics Support 
Group, McDonnell Douglas Space Station Co. 
(Huntington Beach, CA). With 1200 employees in 
Huntington Beach, Huntsville, Alabama, and Hous- 
ton, this division of McDonnell Douglas is design- 
ing the space station. Its solid modeler is EDS Uni- 
graphics. 


A Forrest Yelverton, director of research and de- 
velopment, GT Bicycles Inc. (Santa Ana, CA). GT 
Bicycles is the official bicycle builder for the ’96 
US Olympic team. The 20-year-old company em- 
ploys 350 people and boasts annual sales of over 
$100 million. Its solid modeler is CADDS 5 from 
Computervision. 


ips Virtual Explorer 9.0 Beta — Untit 


A: Anderson (DePuy Inc.): We are between “almost 
there” and “already world-class.” We have in- 
creased our market share, but | am not sure how 
much is attributable to solid modeling. We still have 
some things to learn about solid modeling, like 
when to make a variational or constrained model 
vs. just hacking out a solid model, and when we 
should say this isn’t even worth making a solid 
model and just hack out a print. 


Maiman (Symbol Technologies): We are between 
“almost there” and “world-class.” The impact of 
solid modeling has been felt as an increase in 
profit margin through a reduction in the product 
development cycle. Solid modeling has also al- 
lowed us to generate shapes that are exotic and 
highly ergonomic, which has helped improve our 
product sales. 


Moran (Precor): We are “almost there.” We got 
into solid modeling four years ago and have seen 
some significant benefits, mostly in shortening 
product development cycles and improving time 
to market. In our indus- 
try, product life cy- 
cles are very short, 
so by reducing time 
to market we have 
been able to in- 
crease our number 
of products, and by 
doing that we have 
improved our market 
share. The other 
thing we have found 
is that if we can get 
to market first with a 
totally new type of 
product, we can get 
the majority of that 
market. 


Yelverton (GT Bicy- 
cles): | don’t know if 
we’ll ever be world- 
class. It seems like 
the technology is 
always ahead of 
what we are able to 
afford. But certainly 
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At 40 megabytes-per-second, 
the new MegaDrive Enterprise 
storage systems are going fast. 


™ 


Convenient, up-front LED SCSI 
controls, and automatic SCSI-ID 
conflict elimination. It’s about 


’ obs 5 es as user-friendly as SCSI gets. 
Load up the Enterprise” E-& 


(S-slot) or E-2 (2-slot) with 
any combination of remov- 
able hard drive, DAT and 


Redundant cooling fans and 
power supplies plus automatic 
temperature sensing ensure for 


optical (and soon rewritable zero downtime—two words Removable drives 
CD-ROM and DLT) drive that producers and creative pull out on-the-fly. 
modules. Think of it as directors love to hear. So transferring 


9 gigabytes is as 
easy as going 
down the hall for 
a bagel. 


personalized storage. 


bebe 


The Enterprise’s sleek, cableless 
design lets you connect your 
computer using a single SCSI 
cable. So you can say goodbye to 
that 50-pin octopus camping 
out in back of your equipment. 


A thinking man’s 
design. Just pull out 
two 3.5-inch adapter 
plates and you've 
Just made room for a 
5.29-inch drive. 


Software and hard- 
ware RAID options 
for the smoothest 
full-screen digital 
video this side of 


Hollywood. 
Flip it sideways 
and the eight-slot 
E-8 becomes a Keylocks help 


standard 19-inch 


secure your data. 
rack-mount system. 


Not to mention 
your employment 
Status. 


Dual-channel Fast 
and Wide SCSI-2 
lets you stripe data 
across two drives 
twice as fast as the 
mere mortal sit- 
ting at the work- 
station next to you. 


No, we didn't just 
add these for aes- 
thetics. These cute 
little neon lights 
keep you in touch 
with drive activity. 


PCT single- and dual-port SCSI The Enterprise is qualified by Radius, 
accelerator boards are now Data Translation, Avid and Truevision. 
avatlable—just in time for the Sort of the Chosen-One of digital video 
latest Power Macs. and electronic pre-press storage. 


CIRCLE 22 ON INFORMATION CARD 


: JANIEGADRIVE 


a For an Authorized Dealer near you, call: 
Mac 800-664-MEGA + 310-247-0006 


Enterprise is a registered trademark of MegaDrive Systems, Inc. within the United States and other countries. ©MegaDrive Systems, Inc. Mac and the Mac OS logo are 
trademarks of Apple Computer, Inc., used under license. Specifications subject to change. MegaDrive Systems, Inc., 489 South Robertson Boulevard, Beverly Hills, 
California 90211, sales@uul201.megadrive.com. 


we've seen positive results from the use of solid 
modeling in terms of getting our products to market 
faster. How much of that is the reason for our in- 
creased market share is hard to say, but getting to 
the bike shops sooner gives you that much more 
floor space than the other guy. Once you have floor 
space, the bikes tend to sell themselves. 


Q: How important is the technology infrastructure 
(workstations, network, training) to the success of 
solid modeling, and what changes did you make to en- 
sure success? 


AX: Anderson (DePuy Inc.): Technology is extremely 
important. We just bought a whole set of worksta- 
tions, and our network is an ever-growing thing. 
We finally have formed a separate information ser- 
vices group that handles the network. | also be- 
lieve very strongly in training. We spent tens of 
thousands of dollars on training when we brought 
in solid modeling. 


Maiman (Symbol Technologies): The most impor- 
tant aspect is training. It has to be continuous and 
substantial. Our geometry is complex and it 
stretches the limits of what the technology can ac- 
tually handle. We have continuous training both on 
the basics for new employees and also an ex- 
change of lessons learned (among more advanced 
users) about things that are not readily obvious. As 
for hardware, we believe in continuously improving 
the equipment for the foreseeable future. The 
hardware is still probably five years from being fast 
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enough to do solid modeling right, so we’ve built in 
an incremental capital expense for upgrading and 
replacing equipment. 


Moran (Precor): When we got solid modeling, we 
went immediately to a full implementation. There 
was no pilot project. We went out and got worksta- 
tions for all the engineers and went through a full 
training program for all engineers and CAD opera- 
tors. We felt it was important to train not only our 
product development engineers but also our CAD 
operators. Our goal was for them to be able to edit 
and generate 3D models. We wanted the engi- 
neers to have the ability to sketch something on 
paper and give it to a CAD drafter and have him be 
able to model it. It has also been key for us to train 
our industrial designer and our manufacturing engi- 
neers because, over our local area network, they 
all interact with the solid models. This has allowed 
us to start manufacturing tooling earlier, and we 
can simultaneously work on the structural design 
and the industrial design of the product. 


Sherman (McDonnell Douglas): The infrastructure is 
critical. We used to use a mainframe for data stor- 
age, and we have gone to five jukeboxes. Access 
to jukeboxes is within minutes, where it used to 
take hours to get archive data off the mainframe. 
We have about 200 workstations, we run an in- 
credibly high volume on our network, and we do 
not have downtime. Our network people are excel- 
lent. We have gone out of our way to make sure 
they are trained in the latest and up-to-date sys- 
tems. Another thing 
we did was choose a 
common _ platform. 
We used to have 
multiple platforms 
but now we’ve got 
just HP, and even 
within HP we are try- 
ing to get to justa 
single workstation 
model. That way, we 
can customize it and 
minimize our configu- 
rations. 


QO: What changes to 
your product develop- 
ment process did you 
make to maximize your 
use of solids? 


A\ : Anderson (DePuy 
Inc.): The biggest 
change we made 


SOFTWARE: MATRA DATAVISION’S EUCLID 


was to put blueprints at the tail end of most proj- 
ects. We build a solid model and do our prototyp- 
ing directly from that. Normally there are no 
blueprints involved up-front, as there were in the 
past. 


Barritt (Short Bros.): We divided the aircraft as- 
sembly into zones: cockpit assembly, forward fuse- 
lage, central fuselage, tail sections, wings, and so 
on. Each zone has a manager dedicated to bring- 
ing solid models into that zone. We now model 
everything in solids and perform digital pre-assem- 
bly to reduce physical mockups. 


Chesley (Ciba Corning): We are now doing rapid 
prototyping, which we weren’t doing before. Now 
that we have this 3D database, we can put it out to 
SLA machines. Also, along with solid modeling 
came a kind of co-habitation between mechanical 
engineering and industrial design. The solid model- 
er has allowed the two groups to communicate with 
much greater efficiency than they could before. 
Third, we have definitely reduced documentation. 
We no longer make 20-sheet drawings on some of 
our complicated plastic parts. We just transfer the 
3D database and maybe two sheets of documenta- 
tion with only very simplified dimensions on them. 


Maiman (Symbol Technologies): The most impor- 
tant change to our process was replacing draw- 
ings with solid models as the central item in the 
design process. Also, we are increasingly choos- 
ing vendors who can work with data in electronic 
form as opposed to drawings. For internal design 
reviews, we’ve replaced plotted drawings or even 
printed representations of 3D models with a pro- 
jection system tied to the workstation. We don’t 
waste time plotting drawings for design reviews; 
the solid models are in the library ready to go 
on-screen. 


Sherman (McDonnell Douglas): We adopted the 
master model concept. Multiple processes and 
functions within Space Station all work from the 
same model. For example, analysts do not create 
models in Nastran or Patran; they use the solid 
models. We have a facility planning group that de- 
signs buildings. They bring in solid models to de- 
termine the spatial requirements. 


Yelverton (GT Bicycles): The single most important 
change to our product development process has 
been the reduction in hardware prototypes we 
make. With solid modeling, we can better visualize 
how things will work. Other than that, our basic 
process has remained the same. We don’t yet 
have good enough communication with all of our 
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manufacturers to use only 
electronic data. 


Q:: Did you find bottlenecks in 
your product development process that 
could not be improved by using solid mod- 
eling? 


A: Barritt (Short Bros.): When you ask some- 

one to produce a solid model, you’re actually ex- 
tending the time the designer would normally 
spend. But if you look at the total enterprise, he’s 
putting everything that’s needed for that product 
into the model. Design time actually takes longer 
when you implement solid modeling, so you can’t 
base your schedules on the old ways of doing 
things. The designer will appear to be a bottleneck 
because he’s taking far longer than he should. The 
first time you use solids, you’ve got to hold your 
nerve. The benefits are going to come in the 
downstream activities. 


Maiman (Symbol Technologies): As important as 
solid modeling is to the mechanical engineering 
world, it is not the whole process. Getting a product 
to market requires all the other engineering disci- 
plines, the purchase of parts, tooling, and so on. 
There are a lot of other things going on that making 
a solid model doesn’t help. There’s also the supplier 
issue. Not all of them are as far along as we are in 
terms of using this technology. It even varies by in- 
dustry. It’s pretty common for most top-of-the-line 
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mold manufac- 
turers to accept 3D 
data; die-casting is less 
so, sheet metal is even 
less. And when you get down 

to wire-formed parts, there are only a few who 
know what a CAD file is. 


Sherman (McDonnell Douglas): | don’t know that we 
have any that we didn’t cure by going to solids on 
this program. 


Yelverton (GT Bicycles): Paperwork is still a bottle- 
neck for us. If we could just put a model on a tape 
and send it to the manufacturer, that would be 
great. But our manufacturers are primarily our ven- 
dors in Taiwan. They use AutoCAD and work only 
in wireframe. We do the prints, check them, send 
them to Taiwan, then they do the prints, send them 
back, we recheck their prints, and so on. There’s a 
huge duplication of effort, but they will have to 
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move to solids eventually. 


QO: Where do you find the most significant benefits 
from solid modeling? 


A\: Anderson (DePuy Inc.): Rapid prototyping would 
be one of our biggest benefits. We’ve been doing 
that for more than six years, and we have two of 
our own stereolithography units. Now we have 
something to show to [a doctor] very quickly, which 
lets us get feedback and make changes quickly. 


Barritt (Short Bros.): Without doubt, the ability to 
do digital pre-assembly has been a striking success 
for us. In the past, we spent millions doing full-size 
mockups of aircraft to check spatial requirements. 


Maiman (Symbol Technologies): Visualization and 
the complete representation of the product are the 
biggest benefits. For us, with the shapes being so 
complex, it is almost impossible to define that 
geometry using 2D methods. We don’t even bother 
anymore. We use the solid model to produce a 
stereolithography model and use that along with 
some critical dimensions on a simple drawing to de- 
fine to our suppliers what we want. 


Moran (Precor): We are able to get early and much 
more accurate cost data for any molded parts. Also, 
assembly interference problems are being found 
earlier now. Another big benefit is that we are now 
doing concurrent internal tooling. We have robotic 
welders, for instance, and if we can get the tools 
built early for those we can build our beta [model] 
with tooling that will ultimately be used for final pro- 
duction. Being a division of Premark, we have ac- 
cess to a lot of fast prototyping tools such as stere- 
olithography. 


Sherman (McDonnell Douglas): Interference check- 
ing is a big benefit. Also, with solid models we do 
not have manufacturing misinterpreting drawings. 
Our manufacturing folks pull solid models and that 
is what they build their NC tapes from. That’s gotten 
Our scrap rates real low. Third, we do not build a 
hardware mock-up of a part. Everything we do is 
electronic. 


QO: Where has solid modeling fallen short of 
your expectations? 


A: Anderson (DePuy Inc.): | would like to see it 
more robust than it is. It has come a long way, but 
sometimes it is hard to throw some fillets onto a 
solid model in certain areas. Also, it could be more 
user-friendly. We spend a lot of time and money on 
training, but it still takes people a long time to come 


up to a functional level. 


Barritt (Short Bros.): In the design of the Lear 45 
executive jet, parametric solid modeling was just 
coming into being and we didn’t use it. We found that 
the time taken to modify a solid model created in ex- 
plicit mode [not parametrically] was too long. 


Maiman (Symbol Technologies): Solid modelers are 
still not robust enough in generating freeform 
geometry. They all have capabilities for this, but 
nobody has come up with what | would call a 
home-run implementation yet. Also, the ability of 
solid modelers today to handle very large assem- 
blies is a problem. It can be done, but the system is 
relatively slow. Another shortcoming is perfor- 
mance in general. The hardware technology still 
isn’t where it needs to be for us to realize all the 
potential of solid modeling. 


Yelverton (GT Bicycles): System stability. All the 
systems we're using or have looked at are ex- 
tremely powerful but also can crash easily. 


A: Barritt (Short Bros.): Everyone is looking for 
one modeling strategy to cover all their products, 
but the simplest way is to have different data sets 
for different components. 
For example, we divided 
an aircraft into cate- 
gories such as sheet 
metal, machined parts, 
composite parts, pipes, 
wires, and riveted as- 
semblies, then estab- 
lished a different data 
set for each. A sheet 
model data set will have 
a solid model, but it will 
also have a flat profile 
because all sheet metal 
parts start life as a flat 
sheet. But a machined 
part has no need fora 
flat profile. A component- 
specific modeling strate- 
gy ensures that all parts 
within a category are de- 
signed a certain way. 
Also, there’s no sense 
in having solid modeling 
if there’s no manufactur- 
ing or inspection capabil- 


IMAGE COURTESY OF MCDONNELL DOUGLAS SPACE STATION CO. SOFTWARE: EDS UNIGRAPHICS 


ity. You must have CNC 

machines capable of taking 

the solid model information 

and actually cutting metal and 

CMMs capable of inspecting the 

parts. It doesn’t make sense to 

spend millions of pounds on solid mod- 

eling if you can’t use the models at the 
other end. That’s what | mean about the 
total enterprise. You must not focus just on 
solid modeling but instead look at the bigger pic- 
ture. 


Chesley (Ciba Corning): Don’t overuse solid model- 
ing. Use it for what it is best at. For example, it is a 
fantastic tool for communicating design intent. It is 
not a good tool for rapid concept development. It is 
excellent for rapid prototyping. Another suggestion 
is don’t scrimp dollars on hardware and training. 


Maiman (Symbol Technologies): Make mastering 
solid modeling a requirement, not an option. Several 
years ago, we mandated that everyone would be- 
come highly proficient with this tool. We drove this 
home by making it one of the criteria on which indi- 
viduals were evaluated that year. This directive was 
clearly stated, and people were reviewed periodical- 
ly for progress so they didn’t think this was the initia- 
tive of the week. 

Another best practice is recognizing the need for 
continuous hardware improvement. This one will 
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not last forever, howev- 

er. Eventually, workstations 

will have enough speed to 

handle solid modeling, and it 

won't be necessary to upgrade as 
frequently. 

Third, if you have to do anything more 

than make the model, such as analysis or 

making drawings, make sure you have good in- 

tegrated use of data with an embedded data man- 

agement system. 


Moran (Precor): One best practice is to create the 
solid model similar to the way it is going to be pro- 
duced. That makes the model much more usable 
down the line. Also, having some modeling guide- 
lines is a good idea. We have industrial designers, 
manufacturing engineers, product development en- 
gineers, and CAD operators all creating models. 
We found we needed some basic rules of the road. 


Yelverton (GT Bicycles): |’d suggest starting solid 
modeling on a part that has already been one ina 
wireframe system and has already gone to market. 
You have a history of it. You’ve been through the 
design process. Just redo that part. It means tak- 
ing a step backward, but it will be a big step for- 
ward in terms of learning how the system works. 


Q: How do you plan to enhance your use of solid 
modeling in the future? 


A: Barritt (Short Bros.): We will exploit parametric 
modeling capabilities to a greater extent. We are 
also beginning to capture the knowledge or the de- 
sign intent behind the solid models we create. We 
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¢ Custmozed solutions to convert legacy 
documents into designated electronic 


formats 


¢ We can integrate drawings with your 
existing computer and CAD environments 


¢ Raster scanning for “view only” 


e Raster to vector conversions, providing 
a your company with “intelligent” electronic 


expect that will drive down our cycle times even 
further by reducing the time needed to make 
changes. We are also looking at virtual reality for 
things like determining whether a mechanic has 
access to certain parts within an assembly, for ex- 
ample. The processing power for virtual reality still 
isn’t here, but it will get here and we are well 
placed to implement it when it comes available. 


Maiman (Symbol Technologies): We will continue to 
add applications such as new analysis programs 
that work from solid models. We’re also trying to 
push this technology down to our suppliers. There 
is still a substantial amount of productivity that can 
be wrung out of the system. 


Moran (Precor): We are looking at new hardware 
platforms, trying to pick up the speed. As our mod- 
els have become more and more complex, 
and we are building more of them, things have 
started to slow down. We are also looking at 
some new software such as the new designer 
package from PTC that will help our industrial de- 
signer make better use of Pro/Engineer. Given the 
fact that part of the development process is change 
and we want to manage change, we are also look- 
ing at more features of Pro/Engineer to help us 
manage our bills of materials and our engineering 
change process. We would also like to have people 
in customer service and procurement be able to call 
up a solid model or drawing and fax it to a supplier 
Or a repair organization out in the field. Part of that 
is making sure they have access to the right draw- 
ings at the right time. 


Sherman (McDonnell Douglas): We plan to cus- 
tomize the system more than 
we have so far, using the soft- 
ware’s macro function. By 
doing that we hope to eliminate 
a lot of the time a designer 
spins his wheels, which in turn 
we hope will minimize our cost 
to market. 

Another thing we are try- 
ing to do is come up with 
standard tools such as 
Adams and Mechanica. 
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Once we determine what 
these are, we are going to 
try to set up our licensing 
agreements so that every 
workstation has all of the 
standard tools. Gs 


Contributing editor Caren D. Potter is based 
in McKinleyville, California. 
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¢ Interactive texturing. 
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The market for Interactive Visual Simula- 
tion and Virtual Reality is undergoing a rapid 
change. Once an exclusive domain of military 
research organisations, today is a powerful 
integrated tool for commercial industrial us- 
ers. 

CAD and design programs are widely 
used in the industrial society. Now through 
the introduction of Clarus CAD Real-Time 
Link the door to the world of Interactive 
Visual Simulation and Virtual Reality is 
opened. This enables engineers and designers 
to bring life to CAD models. The Real-Time 
Link gives access to arobust virtual prototype 
environment where the designed product prop- 
erties such as: behaviour, performance, styling, 
ergonomics, audio, etc. can be evaluated. 

The CAD Real-Time Link is auser friendly 
environment which offers a cost effective and 
time saving way to transfer CAD data to real- 
time formats with a minimum of manual 
editing. 
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At DeskStation Technology, 
we design every Raptor3 to be the 
ultimate Windows NT workstation. 

But because everyone's needs 
are different, we also offer the 


HIPS R4G00 @ ISSNAz 
Alpha 21064A @ 200Mhz 
Alpha 21064A @ 275Mhz 
Alpha 21164 @ 266Mhz $10,000 
Alpha 21164 @ 300Mhz $14,000 
One system. Five configurations. 
ultimate in flexibility. Optional CPU 
modules. Just select the Raptor3 with 
the CPU module that delivers the 
price/performance you're looking for. 
More importantly, you're never 
locked in. Upgrade anytime simply 
by inserting a new CPU module. 
Raptor 3 is the only system in the 
world that allows you to upgrade 
from the MIPS R4600 to the Alpha 
= 21064A to the Alpha 
BSH 21164 and future CPUs 
: from leading vendors. 
/ That's one option 
you ll need down the 
road as system requirements 
increase for graphics, multi-media, 
3D rendering, animation/video 
and CAD/CAM. 
So no matter which Raptor3 
you choose, you can be sure of 
one thing. You'll own the original. 
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uppose you re an aver- 


age union-scale anima- 
tor creating 3D animat- 
ed titles for the evening 
news. Studio chiefs tell 
you that in today’s com- 
petitive broadcast in- 
dustry, old-fashioned 
flying fonts won't cut it 
anymore. You've got to 
take the network's logo and ray- 
trace, kern, texture-map, and 
morph it so it's professional-look- 
ing, polished, and eye-catching. 
With today’s animated 3D ti- 
tling packages, which offer an as- 
tonishing array of typography, 
compositing, and post-production 
features, conjuring up something 
more than just the jaded flying font 
is fairly easy. Whether these fea- 
tures are available through stand- 
alone “fonts-only” programs, such 
as CrystalGraphics’ Flying Fonts 
Pro, or are included as part of a 
full-scale 3D animation package, as 
they are in Visual Software's Visual 
Reality 2.0, users can now expect 
such perks as multiple channels, 
including alpha channels for seam- 
lessly compositing animation and 
live video. Animators can also get 
full-scale modeling and rendering 
capability on higher-end packages, 
Arielle Emmett is a freelance writer 
based in Wallingford, Pennsylvania. 


functional 3D clip art on lower- 
end tools, and automatic 3D extru- 
sion, distortion, and morphing of 
letters. The laundry list continues: 
drag-and-drop functionality, indi- 
vidual object masking, imported 
backgrounds, reflections, fully ed- 
itable lighting, and much more. 
The market is cutthroat. “The 
main thing driving the develop- 
ment of [this market] is the desire 
to have animated 3D titles ... where 
the main focus of the animation is 
the 3D title itself,” says Dennis 
Ricks, president of CrystalGraph- 
ics. “The best example of the recog- 
nized value of animated logos is all 
the 3D titles for MTV,” he contin- 
ues. “The visual impact on viewers 
is now considered imperative.” 
Also driving the market today, 
according to Douglas Richard, CEO 
of Visual Software, is the advent of 
PC systems under Windows 95 and 
Windows NT. “In addition,” he says, 
“we're seeing the advent of low-cost 
3D graphics accelerators coupled 
with application programming in- 
terfaces that permit real-time pre- 
viewing of solid, shaded, and tex- 
tured models on the PC.” That, he 
says, is changing the way animators 
work and is upping the ante for ven- 
dors trying to compete in the fray. 
Not surprisingly, some ven- 
dors aren't going to remain in this 
market. This year, the notable 
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With today’s tools, animators can 
easily create sophisticated flying 
logos for use in everything from 
broadcast TV to multimedia 

to entertainment 


es 
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Flying Fonts Pro from CrystalGraphics is designed for users 
creating broadcast-quality output, so it includes such features as 
field rendering, the ability to create sequenced Targa files up to 
8000x8000-line resolution by 32-bits, and the ability to perform 
NTSC/PAL color correction to ensure users that they’re 
outputting “legal” colors. 
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With the Power 
Mac-based 
StrataType, users 
can customize 
the appearance 
of text by 
bending and 
stretching it as 
well as by 
adjusting 
extrusion profiles 
for specific 
bevels and radii. 
(Image by Lex de 
Azevedo.) 


dropout was Pixar (Pt. Richmond, 
CA), which, in an effort to focus on 
entertainment applications 
and movies, has discontinued de- 
veloping and promoting its titling 
and business graphics products, in- 
cluding Typestry (Pixar will, howev- 
er, continue to develop and market 
its banner rendering product, Ren- 
derMan). But for those who do re- 
main, the sheer competitive nature 
of the animated 3D titling market— 
with products designed for applica- 
tions as varied as corporate video, 
multimedia, broadcast TV, and en- 


Type Options From Xaos Tools 


Besides offering animated 3D text capabilities via the SGl-based version of LightWave 3D, Xaos Tools also 
markets two dedicated type products that deserve mention. 

Technically a 2D program, nTitle uses sophisticated bevels and lighting techniques to give the appear- 
ance of 3D to 2D type (the benefit here, or course, is faster rendering). This program, which, according to 


sells for $1900. 


tertainment, to name a few—is 
forcing companies to pack more 
functionality into increasingly inex- 
pensive programs. 


Dedicated vs. Full-Featured 

Before going into the details of 
each product, one issue should be 
clarified up front: What do the 
stand-alone animated 3D fonts 
packages offer above and beyond 
the 3D text capabilities available in 
full-fledged 3D animation systems? 

"A dedicated type program is 
optimized to create type,” states 
Kelly Ryer, a spokesperson for 
Specular, maker of the LogoMo- 
tion 3D titling package. “With these 
programs, you don't have to set up 
your scene; the software does that 
for you. Let's face it: If you work for 
CBS creating the bumpers be- 
tween shows and you want to get it 
all done quickly, you won't want to 
deal with all the intricacies, like 
custom-creating a surface for your 
object and figuring out where you 
want your camera.” 

“Many times, people who are 
creating flying fonts are just getting 
into 3D animation, so programs 
designed specifically for creating 


Xaos Tools, is the only dedicated titling and animation product for 
the SGI platform, supports soft shadows, rounded bevels, grids, 
alignments, editable splines, displayable motion paths, and multi- 
ple keyframe animations, the latter through which users can ani- 
mate several attributes, including fills, outlines, bevels, glows, dis- 
solves between video segments, images, and gradients. nTitle 


Meanwhile, the company’s TypeCaster, a Mac-based $199 3D 
type plug-in for Photoshop which should be shipping by the time 
you read this, is based on font and rendering technology that origi- 
nates from Xaos Tools’ development efforts on the SGI platform, ac- 


cording to the company. With TypeCaster, users can scale, rotate, and manipulate 3D type inside any appli- 
cation that supports Photoshop-compatible plug-ins. Users can add bevels and extrusions on the fly and 
render text with surface textures, bump maps, and multiple lights. All parameters can then be animated in- 
side Adobe Premiere, CoSA After Effects, or Equilibrium’s DeBabelizer, according to the company. Type- 
Caster supports any PostScript Type 1 font, boasts blending, diffuse, and specular functions, and ships with 
a CD-ROM collection of textures, styles, and fonts—Audrey Doyle, CGW managing editor 
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3D type make it easy for them to 
animate logos,” adds Richard Bal- 
lard, domestic sales manager for 
CrystalGraphics’ Flying Fonts Pro. 
“Plus, if a package is designed for a 
specific application, it tends to 
cater to the needs of users in that 
industry.” For instance, he says, 
Flying Fonts Pro is designed for 
users creating broadcast-quality 
output, so it includes such features 
as field rendering, the ability to cre- 
ate sequenced Targa files up to 
8000x8000-line resolution by 32- 
bits, and the ability to perform 
NTSC/PAL color correction to en- 
sure users that they're outputting 
“legal” colors. 

Presently, there are only two 
major vendors of dedicated animat- 
ed 3D type programs: Specular and 
CrystalGraphics. Specular’s prod- 
uct, the Mac/Power Mac-based Lo- 
goMotion 1.5, is an “instant 3D fly- 
ing logo animator” for use in 
business presentations, desktop 
video, and multimedia projects, ac- 
cording to the company. The $149 
program is based on StageHands 
technology, which lets users choose 
from a predefined collection of 
more than 100 camera moves, 
lighting positions, animated props, 
and backdrop images; users can 
then link these StageHands to cre- 
ate an animation. 

LogoMotion also features 
Gouraud shading, the ability to im- 
port encapsulated PostScript files 
into 3D, and a built-in modeler; 
output can be saved in QuickTime, 
PICT, PICS, or TIFF formats. A new 
version of LogoMotion, scheduled 
to ship this winter, will add Phong 
shading; image texture mapping of 
PICT and QuickTime images; and 
a Deluxe CD-ROM containing 500 
StageHands, a collection of 3D 
models, and sample animations, 
among other things (also, users 
will be able to create their own 
StageHands). 

Among the features in Crystal- 


Graphics’ Windows-based Flying 
Fonts Pro, meanwhile, are a mo- 
tion assignment dialog, which lets 
users visually select and edit prede- 
fined motion paths; a materials di- 
alog containing more than 50 pre- 
defined materials that can be 
applied to the 3D text; a beveling di- 
alog containing 16 predefined 
bevel styles which users can then 
modify (bevels create inward or 
outward edges on 3D objects or 
add depth to 2D objects); and a 
custom bevel dialog, so users can 
create and edit their own bevels. 
The $245 program also supports 
TrueType and PostScript Type 1 
fonts as well as both FLC and 24-bit 
AVI digital video formats. 

More experienced animators 
with backgrounds in 3D modeling, 
rendering, and animation who 
may also benefit from the ability to 
add 3D type to their work—such as 
those creating CD-ROM titles and 
other animation applications, for 
instance—can find strong 3D type 
capabilities in several popular full- 
fledged 3D animation packages. 
Some of these include Asymetrix’s 
Windows-based 3D F/X, Visual Soft- 
ware's Visual Reality 2.0 for Win- 
dows, Ray Dream Inc.'s Ray Dream 
Studio for Mac and Windows plat- 
forms, and NewTek’s PC-, Amiga-, 
and SGI-based LightWave 3D. 

With Asymetrix’s 3D F/X, users 
can import any TrueType font or 
type on the fly directly into the $99 
entry-level program, then add 
depth, color, or texture to the faces 
and spin and rotate them. In addi- 
tion, the program features a drag- 
and-drop interface which lets 
users create scenes by combining 
and modifying preset scene ele- 
ments. Added features include a 
built-in Visual Browser, which of- 
fers more than 300 3D models, 
shapes, starter scenes, animation 
paths, lighting variations, back- 
grounds, and surfaces that can be 
modified or used as they are. 


Naturally, as the prices of these 
programs increase, so does their 
functionality, in terms of 3D text as 
well as modeling, rendering, and 
animation capabilities. For in- 
stance, for $259 Visual Software of- 
fers Visual Reality 2.0, a product 
suite consisting of four modules: 
RenderizeLive, a 3D rendering and 
animation tool; Visual Model, for 
creating 3D models; Visual Image, 
for enhancing and manipulating 
photos and images; and Visual 
Font, which lets users create ex- 
truded 3D text from a 2D Windows 
TrueType font. Visual Font also of- 
fers a series of canned effects in- 
cluding deformation controls for 
creating squished or bent 3D font 
effects, 3DR support for previewing 
3D fonts in real time, a bevel con- 
trol offering more than 20 bevel ef- 
fects, and a “path” control for auto- 
matically arranging a_ user's 
completed 3D font object in circles, 
sine waves, boxes, slanted lines, 
and more. After manipulating the 
font, users can render it using Ren- 
derizeLive and add it to a scene 
using Visual Image. (Users can also 
create 3D text in the company’s $59 
Simply 3D program and transport 
it to Visual Reality for animation.) 

Slightly higher up the price list 
is Ray Dream Studio, from Ray 
Dream Inc. This $499 “3D imaging 
suite” includes four components, 
one of which is an enhanced ver- 
sion of the Ray Dream Designer 3D 
illustration program which allows 
animators to type using TrueType 
or PostScript fonts and create 3D 
text objects. “Because Ray Dream 
Studio also includes Ray Dream 
Animator, you can animate your 
text objects to create flying logos,” 
explains Kathy Englar, Ray Dream's 
vice president of marketing. Be- 
sides the enhanced Ray Dream De- 
signer 4 and Ray Dream Animator, 
the product suite also includes 
Dream Models, a collection of 
more than 500 textured models 
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from Acuris Inc. and Viewpoint 
Datalabs; and an Extensions Portfo- 
lio that includes such functions as 
panoramic camera and layered fog. 

Rounding out the list of prod- 
ucts in this category is NewTek’'s 
multiplatform LightWave 3D (Win- 
dows and Amiga versions of this 
system cost $995; the SGI version of 
LightWave 3D costs $1995 and is 
available through Xaos Tools). With 
this program, creating a 3D flying 
logo is quick and easy. Users select 
a font in LightWave Modeler (Mod- 
eler supports TrueType and Post- 
Script Type 1 fonts), enter a word 
or phrase, then instruct Modeler to 
convert it into a 2D object. The font 
can then be extruded or beveled; 
the extruded text can also be used 
as a “drill bit’ to “carve” a logo out 
of another shape (stencil a logo 
onto the side of a 3D building, for 
instance). Other tools let users ex- 
trude the object along a path, bend 
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Specular’s 
LogoMotion is an 
“instant 3D flying logo 
animator” based on 
StageHands 
technology, which lets 
users choose from a 
predefined collection 
of more than 100 
camera moves, 
lighting positions, 
animated props, and 
backdrop images; 
users can then link 
these StageHands to 
create an animation. 


Vendors Mentioned 

Asymetrix Specular 
Bellevue, WA Amherst, MA 
800-448-6543 413-253-3100 
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CrystalGraphics Strata Inc. 


Santa Clara, CA 
408-496-6175 


St. George, UT 
801-628-5218 
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Ray Dream Inc. Xaos Tools 
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Introducing the Xerox 2230ij Wide Printer. 


Ink-jet plotting designed for the way you work. 


Exceptional tmage quality - even in draft mode. 
Extraordinary speed. And the attention-grabbing 
power of highlight color. A solution with 

the performance you need, plus the added 
dimension of color for distinguishing design 


changes, drawing layers, call-outs 


and even company logos. 


Highlight Color. 


Sharpen your lines 


of communication. 
Eliminate errors. 
Focus attention. 


The Xerox 22301) 
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it along a curve, taper it, and 
stretch it. Once the 3D object has 
been finalized, users can load it 
into LightWave Layout and, using 
simple keyframe animation, fly it 
around the screen. 

Users can also re-create a non- 
standard logo (for instance, a logo 
based on an artist’s conception, 
not on a popular font style) by load- 
ing a sample of the logo into Mod- 
eler as a dithered background 
image; once the 3D object is on the 
screen, users can trace the logo 
using Modeler's Sketch tool and 
create a 2D form out of it. From 
there, they can finetune, bevel, ex- 
trude, and animate it. 


Besides the programs mentioned 
above, animated 3D type capabili- 
ties are also available through 
other avenues. For instance, Corel 
Corp.'s (Ottawa, Ontario) Corel- 
DRAW 6 32-bit graphics suite for 
Windows 95 ($695) now includes 
Specular’s LogoMotion. In addi- 
tion, Specular’s Infini-D 3.0 ($899) 
Mac-based 3D graphics product of- 
fers sophisticated animation con- 
trols which, according to Specu- 
lar’s Kelly Ryer, many people find 
desirable for generating flying 
logos. “Infini-D has more sophisti- 
cated animation tools, modelers, 
and automatic texture mapping,” 
she says. “Infini-D is good for movie 
titles, bumpers, trailers, station 
identification. Once these were 
being done on dedicated ma- 
chines; now they're being done on 
the desktop more and more.” 

For only $49, meanwhile, users 
can purchase version 2.5 of Strata’s 
StrataType 3d. With this Power 
Mac-based, dedicated 3D type pro- 
gram, which at press time was 
scheduled to ship in October, users 
can customize the appearance of 
text by bending and stretching it as 
well as by adjusting extrusion pro- 
files for specific bevels and radii. 


Also, users can import existing 
PICT or EPS vector graphics files 
and extrude them into 3D objects. 
Numerous automatic drag-and- 
drop features, kerning, predeter- 
mined design and geometry choic- 
es, automatic texture mapping, 
fully editable lighting and gels, and 
alpha channel capability are also 
included. To animate the 3D logos, 
users can export the file to Strata’s 
Vision 3D or StudioPro. 

As for the future of animated 3D 
titling tools, the prognosis is good. 
“Everybody's getting into 3D—even 
the local cable TV stations are cre- 
ating their network IDs using fly- 
ing-logo packages,” says Specular’s 
Ryer. “It seems that people these 
days have a deep need to see things 
in flying chrome,” she quips. 

“Not long ago, flying fonts were 
2D and flat in color. Now packages 
are including sophisticated con- 


Visual Software’s Visual Reality 2.0 consists of four 
modules, one of which is Visual Font, which lets users 
create extruded 3D text from a 2D TrueType font. After 
manipulating the font, users can render it using 
RenderizeLive and add it to a scene using Visual Image, 
two additional modules in Visual Reality. 


trols that let you easily add dimen- 
sions, apply reflections and tex- 
tures, and animate your type,” adds 
CrystalGraphics’ Ballard. “As the 
programs got more sophisticated, 
they got easier to use.” And as is the 
case with the computer graphics 
industry in general, this trend will, 
no doubt, only continue. Cte W 
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3D Editing Software 
Edit 3D Polygonal Models 


Perform low-level editing of 3D polygonal models using VisModel 3D 
Editing Software. This editing and modeling tool is designed to refine 
and create polygonal models with maximum f@xbility and control. 


e Edit low-level elements including normals, 
vertices, edges, faces and parts 
¢ Manipulate and optimize shapes to reduce 


polygon count 


¢ Create organic shapes, extruded of revolved 
surfaces, and primitives 


VisModel is: 


Optimized for Silicon Graphigs x 
Perfect for games, multimedia, edi 
and animation production “Sqm 


FREE 30-DAY Tas 
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Engineering Animation, Inc. * 2625 North Loop Drive « Ames, lowa 50010 USA 
e-mail: vismodel@eai.com * WWW: http://www.eai.com 


VisModel, the VisModel logo and Engineering Animation, Inc. are trademarks of Engineering Animation, Inc. All other trademarks property of their respective owners. 


CIRCLE 28 ON INFORMATION CARD 


One computer, 
two computers, 
three computers, 
four. 

Five computers, 
six computers, 
seven computers; 
more. 


hether yours is a network of 

seven or seventy, a Canon 
Color Laser Copier/Printer is the 
perfect color solution for you. That’s 
because our color systems provide 
high-quality output, and fast network 
throughput. 

Canon Color Laser Copier/Printers 

are plug-and-play compatible and 


easily connect to Mac,’ PC and Unix® 
environments. 
And they 
work within 
multivendor 


Canon 63.4% 


Xerox 18.4% 


Kodak 7.8% 

Ricoh 6.8% 

Minolta 2.1% —————= 
Konica 1.4% 


systems too, 
automatically 


Canon. The leader in full-color copier unit placements 
since 1987. Source: Dataquest March 1995. 


All terms and product names may be trademarks or registered 
trademarks of their respective owners and are hereby acknowledged. 
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sensing and switching between 
operating environments. 

So now, with just the click of 
your mouse, you can have powerful 
Canon color at your command. Our 
color systems offer photographic 
quality reproduction, network scan- 
ning, spooling, color management, 
overhead transparencies and plain 
paper convenience, too. Plus they 
copy on a wide variety of materials 
including card stock. All at a low 
cost-per-print and at a speed never 
before thought possible. 

So call 1-800-OK-CANON. 


Because whether you have one 
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computer, two computers, three 

computers, or more, Canon has the 
color solution for you. When the rest 
say you can’t, Canon says you can. 


By far, inkjet plotters 
dominate the CAD 
output market. Now 
they’re gaining 
popularity with graphic 
artists, too. What 
makes them so 
popular? And what 
should you consider 
when purchasing a 
plotter? 


Hewlett-Packard’s DesignJet 755CM 


BY EVAN YARES 


ver the last 15 years, a 
number of plotters 
based on various tech- 
nologies have hit the 
market: Pen, thermal, 
electrostatic, elec- 
trophotographic, and 
inkjet plotters all have 
been introduced with 
great fanfare. But 
today, only inkjet plotters continue 
to sell in significant volumes—and 
there are good reasons for that fact. 
Inkjet plotters provide you with ex- 
cellent print quality, require little op- 
erator intervention, have good 
throughput, and are priced quite 
reasonably. 

While the first players in the US 


PLANNING YOUR LHOICE 
OF INKJET PLOTTERS 


market were Hewlett-Packard and 
ENCAD, most everyone else has 
jumped into the fray. Now you can 
choose from plotters developed by 
Mutoh, Cal- 
Comp, and Selex, too. With more 


Summagraphics, 


models to choose from, there are 
several points worth researching 
before making any purchasing de- 
cisions. Keep in mind, though, 
there isn’t one “ideal” inkjet plotter; 
every unit has trade-offs. Similarly, 
Evan Yares is a CGW contributing 
editor and the principal consultant 
at Design Automation Systems Inc. 
in Phoenix, Arizona. He can be 
reached at 75300.1771@com- 
puserve.com. 
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Ink and Paper 


t's easy to forget about supplies when 

purchasing an inkjet plotter. But consider 
this: The ultimate product of any plotter is 
simply ink on paper. So it can’t hurt to know 
a little about what's possible—and 
available—when it comes to ink and paper. 

Inkjet ink is, from all indications, created by 
alchemists and sorcerers. Think about what 
the ink has to do. First, it must stay wet in the 
cartridge and never clog the nozzles. Next, it 
has to boil without residue. Then, as it hits 
the paper, it must dry almost immediately. 
And finally, it has to stay on the paper 
forever—never fading, flaking, or smearing. 

In all Seriousness, inkjet ink is the subject 
of much research and many patents. In the 
past, all inkjet ink was subject to fading over 
time, particularly from UV light. That’s 
because the color was provided by dyes 
rather than pigments. Now, however, 
modern inkjet heads typically use polymer- 
based black pigments for monochrome 
output and, as a result, are much more 
Stable, even in direct sunlight. (Note: There 
is no published data on inkjet plot stability. 
Industry sources indicate that black 
pigmented ink on a stable substrate is, for 
all practical purposes, archival.) 
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there is no one feature to look 
for to make sure you get the 
right plotter. Certainly it helps 
to understand how an inkjet 
plotter works, but that’s only 
a start. The most important 
consideration is to decide 
what's important to you. 


Moving In On Graphics 
Originally, inkjet plotters 
were conceived of as 

CAD output devices. 
Over the last few years, 
however, some of the 
high-end models have been re- 
fined to handle business graphics 

and even critical graphic-art im- 

ages. After all, the only practical dif- 

ference between an inkjet plotter 
and an inkjet printer is size: Plot- 


For color inks, however, there is no 
common solution for making it fade- 
resistant. Work is ongoing on pigment- 
based color inks as well as UV-resistant 
media coatings. Some products are 
available from third-party ink and media 
suppliers, but they are not yet available 
directly from plotter manufacturers. 

Inkjet media is almost as mysterious as 
inkjet ink. For normal CAD drawings, where 
the total ink coverage rarely exceeds 5-10%, 
specially coated paper is not necessary. But 
for graphic-art images, the coverage can 
approach 300%—that’s 100% each of cyan, 
magenta, and yellow inks. There’s no way to 
lay down that much ink on regular paper 
without the ink running onto the floor. The 
answer lies in coatings. 

Although no media manufacturer will tell 
its secrets, it's possible to coat just about 
any substrate with the appropriate drying 
agents and binders so that it will accept ink 
without running. While the most common 
substrate is plain-old bond paper, more 
exotic substrates are available. These 
include photographic paper, polyester film, 
adhesive-backed vinyl, Mylar-coated vinyl, 
canvas, and silk—EY 


ters typically handle media in ex- 
cess of 24x36 inches, while printers 
don’t go much over 11x17 inches. 
On the other hand, while it may 
not seem obvious, the task of print- 
ing line-oriented CAD graphics is 
substantially different from print- 
ing fully saturated, graphic-art im- 
ages. Although some plotters can 
do a credible job at both tasks, in 
general today’s plotters are better 
at one or the other. 

Regardless of application, at the 
heart of all plotters is the head (also 
called a print cartridge). Most 
heads are a combination of an ink 
reservoir and a row of tiny ink noz- 
zles. (If you picked up an inkjet 
head, you'd probably never think 
there’s $100 million plus worth of 
technology in your hand.) The 
inkjet heads used in plotters are 
the same as those used in most 
printers, and they work on a sim- 
ple premise—boiling ink. The 
heads have a number of tiny ink 
chambers with nozzles on one 
end and the ink reservoir on the 
other. A tiny resistor in each cham- 
ber heats the ink to boiling—with- 
in a few microseconds, actually— 
and then a drop of ink is blown out 
the nozzle, onto the paper. Be- 
cause the chamber and resistor 
are so small, it’s possible to repeat 
this process maybe 10,000 times a 
second. Take an average inkjet 
head with 96 nozzles spaced 1/300 
of an inch apart, and you can con- 
ceivably cover an area of 10 square 
inches per second. The math 
works out so that it’s possible to 
cover a large 24x36-inch sheet of 
paper in around 2 minutes. 


Nice Theory, But... . 

All this sounds good in theory, but 
making an inkjet head that works 
well and doesn't cost a fortune is 
no simple proposition. It takes a 
carefully controlled combination 
of ink chemistry and physical de- 
sign to make a head that will squirt 


a half billion drops of ink. So far, 


there are only a few major players 
making inkjet heads, including 
Hewlett-Packard, Canon, and Lex- 
mark. 

You can rate inkjet heads by 
several metrics, the most obvious 
being ink capacity and number of 
nozzles. Ink capacity is closely re- 
lated to how long a head will print: 
In general, the more ink, the 
longer it will run. The problem is 
that different types of heads create 
different size drops. For example, 
an HP 51626A_ high-capacity 
DeskJet head has almost as much 
ink as an HP 51640A head. The lat- 
ter just happens to squirt ink 
droplets that are two-thirds the 
size of the former. So, ultimately, 
the 51640A is a more efficient head 
than the 51626A. 

The number of nozzles on a 
head is related to the print swath it 
can write in one pass. Inkjet plot- 
ters are available with native reso- 
lutions of 300-, 360-, and 600dpi. If 
an inkjet head has 48 nozzles at a 
300dpi pitch, it can write a swath of 


approximately 1/6 inch in one pass. 
While this may seem academic, it 
ties in to throughput. Even if you’re 
not in a position to count the num- 
ber of nozzles on an inkjet head (it 
takes a microscope), just watch a 
plotter as it runs: The wider the 


swath, the more nozzles on the 
head. 


Feeding Your Plotter 
Another point to consider is 
how paper feeds into the plot- 
ter. In plotters, there are essen- 
tially two choices for media feed: 
One is cut-sheet feed, which you 
must load with a new piece of 
media each time you plot; the 
other choice is roll feed, which lets 
you load a roll of media and plot 
until it—or the ink—runs out. 
For certain applications, the ad- 
vantages of roll feed are hard to 
overstate. If you need to plot sever- 
al large drawings, for example, roll 
feed can be the difference between 
going home while the plotter 
works through the night and stay- 


ing at work to feed the plotter. If 


ENCAD’s NovaJet III 


the plotter also has an automatic 
cutter, you can count on having 
plots cut to length when you come 


back the next day. If you are run- 
ning a good-size CAD department, 
it wouldn't make sense to get a 


plotter without roll-feed media. If 


you re looking 


Mutol’s accuset 
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Suffering from creative confinement? 


Are you growing increasingly frustrated 
with your current monitor because of 
limitations in screen size and/or perfor- 


mance capabilities? 


smaller space, it had better be one terrific space. 


Mitsubishi Electronics would like to 
change all that with its new Diamond 
Scan® 20H (20'/18.6" diagonal viewable 
image) and Diamond Pro® 21TX (21"/19.7" 
diagonal viewable image) ultra-high perfor- 
mance models. Mitsubishi has designed 
these monitors with everything you need 
for advanced CAD/CAM/CAE applications. 


Foremost, of course, is superb image 
quality which is as sharp and bright as 
your imagination. Both monitors feature 
a Digital Chassis design for enhanced 
adjustment capabilities, an improved fea- 
ture/cost ratio and a lighter, more com- 
pact enclosure. The Digital Chassis’ highly 


integrated circuitry enhances screen 


geometry with a full-scan guarantee. 


Mitsubishi's ultra-high performance Diamond Scan 20H (20"/18.6" diagonal viewable 
image) and Diamond Pro 21TX (21"/19.7" diagonal viewable image) monitors are 
ideally suited for all advanced CAD/CAM/CAE applications, including rendering, wire 
framing or solids modeling. 


lupe 


EPA POLLUTION PREVENTER 


The Diamond Pro 2ITX also incorpo- 

rates a new evolution in CRT technology 
trademarked DIAMONDTRON™, which 
is the newest, most advanced technology 


available today. 


Dynamic Beam Forming is included in 
both models which enhances and 

improves screen resolution, maintains 
beam focus from center to edge, and 


increases corner resolution. 


Worried about color matching to your 
printer or plotter or setting up your 
display? Not a problem. The Diamond 
Scan 20H and Diamond Pro 2ITX 
include color matching software” that 
ensures on-screen accuracy. Display set- 
up at your fingertips is guaranteed with 


Diamond Control software. 


All in all, Mitsubishi’s Diamond Scan 20H 
and Diamond Pro 2ITX offer a terrific 


space in which you can work. 


Catch the resolution revolution’ Call us 
at 1-800-843-2515 in the U.S. and Mexico. 
In Canada call 1-800-387-9630. For imme- 
diate product specifications, call Mitsubishi 
Electronics Qwikfax at I-800-937-2094. 


2. MITSUBISHI 


DISPLAY PRODUCTS 
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* Mitsubishi markets the Colorific software kit under its own name: DiamondMatch Color Calibrator Kit. 


Summagraphics’ 
Summadet Series 


for a mini- 
mum.-cost plotter for occasion- 
al use only, however, such features 
as roll-feed media and an automat- 
ic cutter may not matter. 


Color or Monochrome? 

Color is another consideration. 
Some of you may need to print 
color images only occasionally. For 
you, one of the mid-range, spot- 
color plotters makes sense. How- 
ever, for those of you who plan on 
printing large color drawings on a 
regular basis, nothing less than a 
full-color plotter should be accept- 
able. If, perchance, you plan to 
print maps, aerial photographs, or 
graphic-art images on a regular 
basis, you may find that a high-end 


color inkjet plotter 
with an extended ink 
supply is your only 
true choice. 
Beyond features, 
the most important 
issue is print quali- 
ty. “Quality,” how- 
ever, can be a red 
herring. A num- 
ber of plotter 
manufacturers 
the 
ability to pro- 
duce 600- or 
720dpi 
and 


advertise 


out- 
put, it’s 
easy to think these plotters would 
produce output of a substantially 
higher quality than do 300dpi plot- 
ters. But that’s not necessarily true. 
Many use either 300- or 360dpi 
heads and simply make a double 
pass, offsetting the paper slightly 
on the second pass. This trick only 
slightly improves the plotter’s out- 
put quality but slows the through- 
put by half. 

Naturally, price is another issue 
to consider. When inkjet plotters 
were originally introduced, they 
were priced to compete with the 
most expensive pen plotters, which 
cost around $10,000. Today, inkjet 
plotters start at about $2000. There 
are numerous models to choose 
from, varying in price according to 
functionality. 


Representative Vendors of Inkjet Plotters 


CalComp 
Anaheim, CA 
714-821-2000 


800-932-1212 
CIRCLE 121 


ENCAD Inc. 
san Diego, CA 


619-452-0882 _ 


800-453-6223 
CIRCLE 122 


Hewlett-Packard Co. 


Palo Alto, CA 


800-851-1170 
CIRCLE 123 


Mutoh America 
Phoenix, AZ 
602-276-5533 


800-996-8864 
CIRCLE 124 
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Selex Systems 
USA Inc. 
San Mateo, CA 


415-286-8200 
CIRCLE 125 


Summagraphics Corp. 
Austin, TX 
512-835-0900 


800-444-3425 
CIRCLE 126 


Low Cost Leaders 

The low-cost leaders in the mono- 
chrome inkjet game are Hewlett- 
Packard and Summagraphics. The 
HP DesignJet 230 is a cut-sheet-fed 
monochrome plotter that costs 
$2395 for a D-size (24-inch) model. 
The Summagraphics SummaJet 
2M is also a monochrome, cut- 
sheet plotter and costs $2299 for the 
D-size version. 

Color plotters that fall into the 
mid-range—providing sufficient 
quality for business graphics but 
not quite up to par for graphic-art 
printing—are available from all 
the vendors. Prices for these start 
at about $3000 for D-size models. 
ENCAD's NovaJet III and HP's De- 
signJet 750C are full-featured 
color plotters that cost $8495 and 
$7495 for E-size (36-inch) models, 
respectively. The DesignJet 750C 
has an edge in plotting linework, 
but the NovaJet is still the champi- 
on (although by a thin margin) 
when it comes to printing photo- 
realistic artwork. 

The top-of-the-line inkjet plotters 
are probably the ENCAD NovaJet 
Pro, the CalComp TechJet 175i, and 
the HP 755CM. (At press time, pricing 
was available only for the HP 755CM, 
which costs $11,995.) These E-size 
plotters are optimized for printing 
highly saturated graphic-art images. 
The NovaJet Pro and 755CM print at 
a native 300dpi, while the TechJet 
175i runs at 360dpi. 

This latter group of plotters 
also represents a recent trend 
in the market, that being the in- 
troduction of plotters designed 
to address specific market 
needs—in this case, the needs 
of graphics service bureaus. In 
fact, looking at the overall inkjet 
plotter market, there's been no 
radical improvement in plotter 
technology, but rather a refine- 
ment and specialization. Expect 
this trend to continue into the 
following year. Wf 


ras little as $10,000 


(hat does this rendering speed buy you? Models in 3D that you can twist, turn, exam- 
ine from every angle, animate, even test drive. High-resolution, true-color, lighted, 3D designs 
and visualizations that you can interact with in real time. 


Want to talk choices? Choose from a range of seven GLZ graphics accelerators; 16.8 million 
colors at 1- or 2-megapixel maximum resolutions; 12, 24, or 34 megabytes of high-speed 
VRAM; optional geometry acceleration; and hardware texture mapping with either 8 or 32 
megabytes of texture memory. 


No other vendor offers so much choice and 3D performance on an Intel processor- 
based workstation. A complete TDZ workstation for as little as $10,000. 


To learn more about our TDZ 3D graphics workstations, call us today at 800-763-0242 
or 1-205-730-5441. Or reach us on the Internet at http://www.intergraph.com/ics. 
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TDZ workstations 


° One, two, or four 150 MHz Intel Pentium® Pro processors 
¢Up to 512 MB of ECC memory 

¢ Selection of 7 GLZ OpenGL® graphics accelerators 

* Dual screen support 

¢ On-board 32-bit Ethernet controller 

© One or two Fast SCSI-2 controllers 

¢PCMCIA slot 

°4X CD-ROM 


COMPUTER SYSTEMS 


BENCHMARK 
TESTING 
SHOWS THAT 


RS/6000 
OUTPERFORMS 
SUN 
AND HP. 


( WHAT A’ PERFECT EXCUSE TO 
SHOW YOU SOME COOL GRAPHICS.) 


Which is more impressive? Is it the stunning graphics? Or the remarkable performance? 
Not only do we have some prime examples of the demanding MCAD applications you may not have 
expected from the IBM RISC System/6000° 
workstation. We also have graphic proof that 
IBM’s 43P and 42 outperform comparable 
machines from HP and Sun by big margins, 
as demonstrated by the numbers in the chart. 

No wonder the IBM RS/6000 is the 
fastest-growing workstation brand worldwide: 
It's less expensive than HP's 715/100 HCRX-8Z. 
The RS/6000 workstation gives you faster performance with ee pare nan Suns ee Se 

Pro/ENGINEER—and all the top MCAD software. plus. And it runs the top MCAD software— 

Pro/ENGINEER, I-DEAS, CADDS5, AutoCAD and, of course, CATIA and CADAM. 

And the PowerPC’ microprocessor in the RS/6000 


delivers the power and performance you need for your most 
sophisticated UNIX” applications right now, on a platform 
that will grow into the future. You get the workstation mus- 


cle you need today, and you help protect your investment 


moving forward. 


The power you need for sophisticated solids 


The RS/6000 modeling at a very down-to-earth price. 


is rapidly blurring the lines between workstation per- 


formance and desktop price. For more information on 
the RS/6000 line, call us at | 800 IBM-3333, ext. KA 129, 
or, if youre on the Net, visit our RS/6000 home page 


al ser Gxtso0 6.8 Turbozs at http://www. austin.1bm.com 
The RS/6000 workstation line offers superior : ! : . ; 
price performance. And, just in case youre wondering, IBM Credit 
Corporation has some very competitive financing solutions that make acquiring your RS/6000 


workstation convenient and even more attordable right now. 


«aff 
@ 


Solutions for a small planet” 
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Solutions for a small planet are trademarks of International Business Machines Corporation. UNIX is a registered trademark in the U.S. and other countries, licensed exclusively through X/Open Company 
Limited. All other company and/or product names are trademarks or registered trademarks of their respective companies. The IBM home page can be found at http://www.ibm.com ©1995 IBM Corporation. 


QUICKTIME Vi 
UPENS DOORS 
FOR ARCHITECTS 


BY B.J. NOVITSKI 


rchitects have long 
been intrigued by the 
promise of virtual real- 
ity (VR). In an imagined 
scenario, architect and 
client don goggles and 
data gloves and, pow- 
ered by high-end 
workstations, begin an 


immersive, interactive 
tour through a computer model of 
a proposed structure. Unfortu- 
nately, this sce- 
nario is still mostly 


Apple’s interactive 
movie generator lets 
architects navigate 


an unfulfilled 
promise. The nec- 
essary equipment 


through their digital 
Structures in no time 


is expensive and 
awkward, and the 
quality of most 
real-time anima- 
tion is disappoint- 
ing. With Apple’s new QuickTime 
VR, however, architects—even 
those relying on relatively modest 
equipment (’386 PCs or '030 Macin- 
B. J. Novitski is a freelance writer 
specializing in computer applica- 
tions for architectural design, edu- 
cation, and practice. She can be 
reached at bjn@efn.org. 
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toshes)—are able to “navigate” 
photographic-quality scenes. 
Although few commercial 
QuickTime VR applications exist 
(and most of those that do are 
games), speculation is rife about 
the architectural potential. Archi- 
tects can give virtual tours of build- 
ings under design; students can ex- 
plore buildings located continents 


away; facility managers can “walk 
through’ a building while viewing 
components in a maintenance 


database; and architect and engi- 
neer can view and discuss a design 
while teleconferencing. 

QuickTime VR movies are small 
displays (320x240 pixels) that are 


easily navigated with a mouse. At 
any given moment, the user is at a 
stationary viewpoint, or node, and 
is “surrounded” by a 360-degree 
scene. Dragging the mouse to the 
left, to the right, up, or down 
moves the viewport to simulate 
turning one’s head in the respec- 
tive direction. Keystrokes offer a 
limited capacity for zooming in 
and out. Clicking on specially des- 
ignated “hot spots,” indicated by a 
change in the cursor’s appearance, 
triggers a jump to another movie, 
simulating walking into the next 
room. Or, the hot spot can trigger a 
link to other displays, such as text, 
sounds, or database entries. 

These links, the photographic- 
quality displays, and the pre-pro- 
grammed scenes make QuickTime 
VR different from most other low- 
cost VR applications. For example, 
Virtus WalkThrough allows virtually 


unlimited move- 
through a 
model, but because 


ment 


the display is comput- 
ed in real time, the image resolution 
is necessarily low. With QuickTime 
VR, the images are more realistic be- 
cause they are either photographs 
or rendered computer models. Effi- 
cient display algorithms enable 
them to be viewed in real time, yet a 
complete panorama requires only 
500ks to 700ks of storage. 


Creating QuickTime VR movies 
from scratch is a multistep process 
that entails using Apple’s authoring 
tools and somewhat arduous 
scripting. In a nutshell, the process 


Stitched together from a sequence 
of photographs, a panorama of a 
showroom (Figure 1), produced by 
the Residential Design Center, 
demonstrates the breadth of what 
the viewer will see in the resulting 
QuickTime VR movie (Figure 2). A 
client zooms in on a fixture of 
interest (Figure 3) and clicks on a 
hot spot to bring up a product data 
sheet (Figure 4). Eventually, a 3D 
model of the fixture will be available 
for import into the model of the 
client’s house (Figure 5). 
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Alsa called the "Public Audience 
Chamber,” the room is @ lofty, 
dignified saton, associated with 
splendid and solemn events. 


Decorated in white and gold, it 
serves 33 great hall or reception 
room on state orcasions. Todey, 
it is often the scene for concerts, 
press conferences and weddings. 


With its off-white walls, plaster 
decoration and parquet floors, it 
retains the spirit of the early 

19th century. 


i o 


A View by View Inc. 
used QuickTime VR 
in its CD-ROM-based 
tour of the White 
House. As the 
viewer proceeds 
through the rooms, 
an axonometric 
representation of the 
building highlights 
the current room to 
assist in orientation. 
Clicking ona 
painting calls up a 
display of related 
historical 
information. 


involves photographing a scene, 
digitizing the images, and working 
with the authoring tools to “stitch” 
the images into a single, 360-degree 
panorama. An ordinary 35mm 
camera with a wide-angle lens will 
work, but it requires a special tri- 
pod rig to ensure that the camera 
rotates on its optical center. De- 
pending on the length of the lens, a 
sequence of 12 to 18 shots may be 
required to capture the entire sur- 
round. The next step is to scan the 
images or have them put on a 
Photo CD. The authoring software 
then combines the digital images 
into a single PICT-format panora- 
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A The Lightscape Visualization 
System from Lightscape 
Technologies Inc. calculates 
renderings based on radiosity 
algorithms to produce QuickTime VR 
panoramas. The resulting movies are 
necessarily low in resolution, but 
their sense of realism benefits from 
the photometric accuracy of the 
source images. 


ma. Warping algorithms smooth 
the transitions between the differ- 
ing perspectives. The resulting 
panoramic image appears distort- 
ed but is seamless between frames. 
Finally, Apple’s scene-editing soft- 
ware enables the author to create 
hot spots and links between several 
movies to create an extended 
building tour. At this point, the 
hard work is done, and anyone 
with VR Player (downloadable from 
Apple's World Wide Web site, 
http://qtvr.quicktime.apple.com/) 
can navigate the movie intuitively. 
The authoring tools are now avail- 
able only for the Macintosh, but 
the resulting movies can be played 
on both Macs and Windows PCs. 
Fortunately, as more and more 
software developers get their 
hands on QuickTime VR, alterna- 


tives are emerging that make its ca- 
pabilities more accessible to non- 
technical users. For example, CAD 
software vendors are incorporat- 
ing movie generators into their 
rendering procedures. One such 
company is Graphisoft (San Fran- 
cisco), developer of ArchiCAD soft- 
ware. In ArchiCAD, designers spec- 
ify camera location, then the 
software automatically computes 
the renderings and creates the 
movie. Other packages supporting 
QuickTime VR include StudioPro, a 
modeler/renderer/animator from 
Strata Inc. (St. George, UT), and the 
Lightscape Visualization System, 
from Lightscape Technologies Inc. 
(San Jose, CA). 


QuickTime VR in the Field 
One pioneer who worked with the 
technology before these software 
shortcuts were available is Los An- 
geles-based Janie Fitzgerald. With a 
background in still photography, 
she now works exclusively with 
QuickTime VR. Her recent movie 
of the Salk Institute, designed by 
the famous architect Louis Kahn, 
is available from Apple's Web site. 
Fitzgerald photographed the Salk 
Institute in 12 frames, with a verti- 
cally oriented 15mm lens, using a 
tripod rig she constructed from 
Apple guidelines. She had the film 
scanned to a Kodak Photo CD, then 
she stitched the frames into a com- 
posite PICT file. In Photoshop, she 
retouched the image to ensure a 
uniform quality of color, satura- 
tion, and contrast. Then, with 
Apple's authoring software, she 
created the QuickTime VR file. 
Fitzgerald credits her fascina- 
tion with the technology to several 
factors. Because the “raw material” 
is created on film, there is a 
warmth and familiarity to explore. 
“I can create visuals outside the 
computer,” she explains, “yet show 
them to people in an immersive 
environment.” Also, she notes, 
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Ne SO DEDICATED FILESERVER 


FALCON FASTFILE 


1.6 TERABYTE CAPACITY 

HOLDS UP TO 10 DRIVES 

ATTACHES 26 DISK VOLUMES 

; ; RAPID RESTART 
| ° ‘ Y 4 UNIX, DOS OR BOTH 


| d MENU DRIVEN 


UNATTENDED TAPE BACK-UP 
ETHERNET/FDDI/CDDI INTERFACE 


TRANSPARENT NFS 


FOLLOW YOUR INSTINCTS 


WHEN YOUR NET WORTH DEPENDS ON YOUR NETWORK 
CALL FOR OUR CATALOGUE 


800 326 1002 
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For a recent 
lakeside house 
design, architect 
Peter Eskuche, of 
Lakeside 
Development Co., 
developed a 
QuickTime VR 
movie from an 
ArchiCAD model. 
Unlike traditional 
renderings of the 
house, the movie 
also enables 
Clients to explore 
the site and views 
to the lake. 


artists can create QuickTime VR en- 
vironments without a large devel- 
opment team—or a large budget. 
Fitzgerald has also been experi- 
menting with QuickTime VR object 
movies: Instead of a surrounding 
environment, the photographer 
captures an object from all angles. 
In the resulting movie, the user can 
turn the object around and exam- 
ine it from every side. 

Another early adopter of Quick- 
Time VR is architect Mieczyslaw Bo- 
ryslawski. His San Francisco firm, 
View by View Inc.—with help from 
the Advanced Technology Group at 
Apple—has produced a tour of the 
White House on CD-ROM. About 
1500 photographs went into the 
tour's creation. Unlike the real ex- 
perience of walking through the 
presidential residence, where 
tourists are not permitted to take 
photos or stray from the group, this 
tour gives viewers an unfettered, 
leisurely view of the rooms, their 
furnishings, and the paintings on 
the walls. As the viewer proceeds 
through the rooms, an axonometric 
representation of the building high- 
lights the current room to assist in 
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orientation. Clicking on a painting 
calls up a display of related histori- 
cal information. The final version of 
the CD will include an audio intro- 
duction by the curator, available in 
several languages. 

In addition to providing tours 
through public buildings, Borys- 
lawski sees the technology as in- 
valuable to real-estate sales. “This 
is an ideal way to market multimil- 
lion-dollar houses,” he_ says, 
“which can take months or years 
to sell. Instead of disturbing the 
current owners all the time, poten- 
tial buyers can ‘visit’ the house 
with the interactive CD-ROM and 
learn about it in their own lan- 
guage. After they've seen it and are 
fairly certain they want to buy it, 
they can visit the actual site. It's the 
way of the future to sell real estate 
worldwide.” 

A few architects have begun ex- 
ploring how the technology can be 
integrated into client-interactive 
design processes. For example, 
Terry Beaubois of the Residential 
Design Center (RDC) in Palo Alto, 
California, is developing virtual 
showrooms in which architects 


and clients can examine and select 
building products such as plumb- 
ing fixtures and kitchen appli- 
ances. In such a showroom for 
DJMehler, 
Beaubois takes advantage of all of 


San Francisco's 
QuickTime VR’s features to facili- 
tate product selection. Several 
nodes take the viewer through the 
store. At each node they can look 
around and see several displays at 
once; they can zoom in on a par- 
ticular fixture to examine it in 
more detail; and they can click on 
hot spots on the fixtures to call up 
product data sheets containing ad- 
ditional graphics-and technical in- 
formation. This approach to fix- 
ture selection enables architects to 
guide their clients to items they 
think will be most suitable, while 
allowing the clients to discover 
possibilities they might not have 
been aware of. 

Taking the technology beyond 
the showroom analogy, the RDC, 
working with Apple, software com- 
panies, and product manufactur- 
ers, is also developing procedures 
to allow a 3D model of the selected 
fixture to be dropped into a CAD 
model of the house, so that a sub- 
sequent rendering of the room 
contains a realistic image of the fix- 
ture. The associated technical in- 
formation will also be transferred 
to the working drawings for the 
purposes of schedule generation, 
cost estimation, power or pipe siz- 
ing, and so on. 

‘I think in the future many 
showrooms will be created in 
QuickTime VR,” Beaubois predicts. 
“They'll be available on CD-ROM 
and downloadable from Web sites. 
This will allow designers to take 
their clients to numerous show- 
rooms without having to travel. 
The ease of researching, selecting, 
and incorporating products into an 
architectural project will be much 
more efficient for the architect. 
And architects will be able to offer 
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‘dj aWeto 


HSC Software, and 4DVISION. Which means you'll not only be doing things typically reserved for 
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If throwing away a beautiful print pains you, 
think of what it's doing to your profits, 


[very time you send out for a color print 
and decide not to use it, you kill off a little 
bit of your profit. Just because you know the 
value of tweaking. Just because your client 
demands a continuous tone, dye sublimation 
comp. Just because you're doing your job. 


But if you had a Professional ColorPoint 2, 
you wouldnt have to sacrifice profit for 
quality. Because its actually two printers in 
one. Use the economical thermal wax transfer 
mode, and tweak comp after comp for about a 
buck a piece. Then, when your're ready to 
show your client, switch to dye sublimation 
mode and output beautiful, photorealistic 
prints for less than half of what you'd pay 
a service bureau. 


The Professional ColorPoint 2 has a large print 
area which allows for full-bleed letter and 


11" x 17" tabloid printing. It prints 
300 dpi in both modes, has embed- 
ded Adobe's PostScript 


qf ) level 2 software, and 
the 


t 
Adobe PostScript PP color 
management system 


that you need. Whats more, it comes 
with an internal hard disk and all the 
RAM you need to output gorgeous, 
4-color, full-bleed prints right out 
of the box. 

Keep your profits in your pocket. 
Call now for a brochure that explains 
how our dual-technology printers 
can save you over $40,000/year in 


@ 
supply costs. In addition, we'll send you a set | | 
of print samples. Then you can see the real 


beauty of the investment. Call 800-888-0817. Seiko Instruments 
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more choice to their clients.” 

Not all architects work with pho- 
tographic input to QuickTime VR. Ar- 
chitect Peter Eskuche, of Lakeside De- 
velopment Co. in Mequon, 
Wisconsin, creates VR movies directly 
from ArchiCAD. An experienced 
ArchiCAD modeler, Eskuche merely 
indicates on the model’s floor plan 
where he wants the nodes to be, 
specifies a camera height, and lets the 
computer do the rest. Depending on 
the number of nodes, the complexity 
of the model, and the power of the 
computer, this can take several hours. 
The software computes the rendered 
images and compiles the movie. 

This offers tremendous advan- 
tages to Eskuche and his col- 
leagues, who design custom 
homes. He explains: “VR does two 
things. It lets the clients literally 
take control of the mouse and look 
wherever they want; this gets them 
more excited about their proposed 
home. Second, it gives them a good 
feel for how things will work three 
dimensionally.” Without such visu- 
alization, he claims, many clients 
don’t understand what the archi- 
tect is presenting. “Then when they 
see it under construction,” he says, 
“they start to understand and sug- 
gest alternatives. So when technol- 
ogy enables clients to make good 
decisions earlier in design, it saves 
them money and puts them more 
at ease.” 

For a recent lakeside house de- 
sign, Eskuche developed a five- 
node movie that explores the exte- 
rior of the house, the site, and the 
dramatic views of the lake. Viewers 
can also see out from an interior 
node. They can “walk” up to a win- 
dow, see the lake, and verify that 
there are no mullions blocking 
their view. Eskuche concludes: 
“This technology is essential for us 
because it helps us communicate 
better with our clients. The only 


Future Prospects 

For every architect currently 
working with QuickTime VR, 
there are probably dozens more 
planning how they’ll jump on 
the bandwagon. The San Fran- 
cisco office of Skidmore, Owings 
& Merrill plans to combine both 
photographic data and CAD 
models in its QuickTime VR 
movies. Peter Little, the firm’s 
associate partner in charge of 
computers, is teaming up with 
architectural photographer and 
digital imagist Abby Sadin to 
apply this idea to an upcoming 
lobby renovation. Photographs 
of the existing lobby will be 
linked to design schemes gener- 
ated with IBM’s AES CAD soft- 
ware. This high-end, Unix-based 
system can produce output in 
the required format, so the de- 
signers can work in their famil- 


For 3D Stereoscopic Visualization and 
Presentation Products, no one else can 


iar CAD environment, yet take 
advantage of Apple's VR technol- 
ogy. When the photographs and 
renderings are combined into a 
movie, SOM’s clients will be able 
to “see” both the existing lobby 
and several redesign schemes. 
Sadin says, “This will help the 
client compare the options that 
the designers come up with.” 
What’s been done so far is 
only scratching the surface. 
Once architects have the tools 
and experience to explore the 
potential of this new technology, 
they'll bring the concept of 
computer-aided design to new 
levels. And with time, as more 
CAD programs integrate Quick- 
Time VR technology into their 
products, maybe everyone will 
finally be able to benefit from 


some of virtual reality’s promised 
potential. G6 


offer all these exclusive features: 


e large screen projection capability 
e 3D stereoscopic notebook capability 
e 3D stereoscopic transparency capability 
e inexpensive eyewear 
e affordability 
e ultra-portability 
e plug and play setup 
e patented uPol™ process 


e and many more features 


Call VRex Today! 


VRex, Inc. @ 8 Skyline Drive @ Hawthorne @ NY @ 10532 
ph: 914-345-8877 @ fax: 914-345-9558 


Visit us on the World Wide Web — http://www.vrex.reveo.com 


way to sell high-end houses is to 
really shine.” 
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BELIEVABLE HAIR IN 
A FANTASY WORLD 


The movie Joy Story will make 
history this winter as the first full- 
length, all-digital movie. The film, 
produced and created by Pixar 
Animation Studios for Walt Disney 
Feature Animation, sports a 
number of other CG “wows” as 
well (see “Joy Story: A Triumph of 
Animation,” August issue). Among 
the notable modeling/animation 
triumphs is the hair on the movie's 
3D characters. 

As most animators know, 
creating believable digital hair can 
be downright hairy (see “Hair- 
Raising Effects,” October issue). 
Despite the recent introduction of 
hair-generating capabilities in 
some high-end software, many 
animators rely on their own 
creativity and a combination of 
resources to get the look they're 
after. Such was the case for Joy 
Story, where Pixar animators used 
the company’s RenderMan 
software in conjunction with 
proprietary tools to generate hair. 
For the curly hair of Molly the baby 
(this page, top), for example, 
animator Darwyn Peachey used a 
procedural texture in a RenderMan 
shader to make solid pieces look 
like hair. For the straight-haired 
characters, such as Sid, the 
neighborhood bully (next page, 
bottom), animator Eliot Smyrl 
initially used layers of geometry 
above the head, then broke up the 
edges by putting cylinders on top. 
To mimic realistic lighting effects 
on the hair, Smyrl wrote code that 
generates opacity, and adds color 
variations and specular sheen to 
painted textures. 

Also seen here are the mother 
(this page, bottom) and sister 
(next page, top) of Andy, who 
owns all the toys. Gs 
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Solve your toughest design 
< | engineering problems in just days 
_ at the 44th Design Engineering 

~ $how and Conference. 


March 18 - 21,1996 ¢ McCormick Place e Chicago, Illinois 


Sound too good to be true? Not when you consider that only at 
the 44th Design Engineering Show and Conference will you find three 
miles of aisles packed with the most advanced OEM products, 
tools and materials for the forward-looking design engineer 
searching for the latest ideas and possibilities in process and product 
design. You’|l find more solutions... more technology... more innovations 
per square foot than anyplace else... to help you 


solve any of your design and development challenges. 1 Badge Good 
For 4 Shows 


The Design Engineering Show and Conference is where 
31,339 design engineers and manufacturing 
management from across North America attended 
in 1995, including 4,568 decision makers from the Top 500 
Industrial Giants. They all agree on two things. First — no matter 
what your enterprise manufactures, you and your design team will 
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find what your company needs to keep its products on the cutting 
edge with ever shorter time-to-market windows, at the Design 
Engineering Show and Conference. Second — they'll be back next year. 


And the Design Engineering Show and Conference is part of National 
Manufacturing Week... Industry’s source for improvement and 
innovation in the manufacturing process. Send 
for your complete Show, Conference and Special 
Events materials today. Register early, save $40 and 
avoid the lines. Just fill in the coupon below and 
mail or fax. (Or call 1-800-840-0678). Register by 
February 16, and receive your Show entry badge 
by mail, plus as a bonus: a valuable 40 page Attendee Planning 
Guide to the one manufacturing event in 1996 that’s just too 
important to miss. 
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The Design Engineering Show & Conference is sponsored by Design News, Machine 
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With a year under its belt, this successful animated series 


has broken new ground 


ast year, the Canadian television show 

ReBoot made history as the first animat- 
ed television series to be totally computer-gener- 
ated. Produced by the Toronto-based Alliance 
Communications Corp. and BLT Productions, 
the half-hour cartoon—which is set inside the 
Ne (abyrinthine 
personal computer—began its second season 
this fall on the ABC Network (US) and YTV 
(Canada), following a successful showing in the 
previous year’s Saturday-morning lineup. 

The characters inhabiting Mainframe, Re- 
Boot’s multi-level city, are called sprites. The 
Sprites come to life when the computer boots up. 
Bob, a data sprite, is ReBoot’s central character 
(data sprites appear human-like, as op- 
posed to binomes, which are robotic-look- 
ing sprites). He recently modemed into 
Mainframe from the advanced technology 
of the Super Computer. His mission is to 
prevent and repair electronic damage in 
Mainframe, combating viruses that threat- 
en the metropolis. He is often in the com- 
pany of Dot and her little brother, Enzo. 

The electronic environment of Main- 
frame is controlled by an invisible char- 
acter, The User, who operates the com- 
puter in which Mainframe is located. When The 
User decides to play a computer game, the 
sprites must deal with the vagaries of the com- 
petition, whether it involves manning the con- 
trols of a Screaming jetfighter, burning up the 
track in a Formula One race car, or going one- 
on-one with the NBA all-stars. 

ReBoot was conceived more than 10 years 
ago by a group of four artists from England: 
John Grace, lan Pearson, Gavin Blair, and Phil 
Mitchel. Ironically, the story was originally set in- 
Side a computer as a way to deal with the limita- 
tions of computer software at the time. “We de- 
cided to set the characters inside of a computer 
So that they could getaway with looking blocky 
and moving with a mechanical motion,” says 
Pearson. Although the technology has since ad- 
vanced, the concept stuck. 

Nearly all of ReBoot’s animation is generat- 


ed in Microsoft’s Softimage running on Silicon 
Graphics workstations. The only major depar- 
ture is the use of custom programs to emulate 
natural facial expressions, hand movements, 
and lip synchronization. “Because we do a lot of 
character animation, and characters have a lot 
of facial expressions and require a lot of lip- 
syncing, getting the facial stuff right was a num- 
ber-one issue when the show started up,” says 
Phil Peterson, one of four full-time software de- 
velopers for the show. Because the producers 
weren't Satisfied with the quality of the facial ani- 
mation that could be achieved via commercial 
software, they looked to in-house software de- 
velopment. But, since the programs required to 
execute the animation were being developed 
and written during the production of the initial 
episodes, it took 18 months to complete the 
early shows. Today, with the programs up and 
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The characters in ReBoot live inside a 
personal computer and must constantly 
deal with menacing viruses and other 
threats to their existence. 


running, each episode—21 minutes of anima- 
tion—takes about three weeks to complete (ac- 
tually, two shows are created concurrently in 
three weeks, with the design/production crew 
split in half). 

In addition to writing code for facial anima- 
tion, the software-development group also fills 
in the gaps left by other shortcomings in com- 
mercial packages, says Peterson. “With charac- 
ters, the challenge is making them move believ- 
ably, though not necessarily physically correct. 
There are certain things that characters do a lot 
of—like walking cycles, hand movements—that 
aren't addressed directly in animation packages. 
We’re trying to do some of these things to make 
character animation a little easier.” 

According to Peterson, the decision to create 
a completely computer-generated show is a 
consequence of artistic, rather than technical, 
considerations. “3D computer graphics is a dif- 
ferent art form than 2D cel animation. We're not 
using computers to get over any particular work 
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problems with 2D; we're using them to do 
something different.” Comparing the two types 
of media, he says, “is comparing apples and or- 
anges. The issues are different; the style of cre- 
ating the show is different.” 

Among the creative differences between the 
two media are the fact that images for the CG 
show have to be rendered, and the finished 
piece goes to video. Additionally, while 2D cel- 
animated shows tend to use traditional story- 
boarding techniques for planning purposes, Re- 
Boot producers rough out each episode live on 
an Avid system. “There’s nothing inherently 
wrong with [traditional] storyboarding. But 

-there’s a fairly big turnaround with storyboards, 
and on such a tight series schedule it’s just not 
‘efficient. The other thing is, it’s just not the way 
the directors like to do things,” says Peterson. 
The most significant differences that set Re- 
Boot apart from animations created traditionally 
_ revolve around the sheer amount of data in- 


volved in the production of a computer-generat- 


ed show. “Multiply a typical-size video frame by 
20 frames per second, then by 21 minutes per 
show, and by more than one layer per shot,” 
_ Says Peterson. “You're up into gigabytes of data 


USER 
SNAPSHOTS 


Motion Capture 
Brings Mr. Film's 
Characters to Life 


Three new real-time characters 


have emerged from the 
production facilities of Mr. 


summer's IAAF World 
Championship in Athletic 
Games in Gothenburg, 
Sweden; and Marilyn, the 
cyberhost of a prime-time 
Portuguese television show— 
are animated in real time by 
actors wearing facial tracking 
devices and a new motion- 


per episode. Managing all the files and getting 
the [rendered images] out to video in a timely 
fashion is quite a bit of work.” 

Another issue is “just getting people good at 
characters,” says Peterson. “Trying to make the 
quality of how the character acts consistent 
from show to show is a challenge because it’s 
not actually the same animator working on the 
same character. The old Disney style of things, 
where they have teams of people per character, 
just doesn’t work well with CG production.” For 
example, for a scene with multiple characters, 
“you Can't have five people working on the 
Same scene, because there’s this whole issue 
of data-sharing on a computer. It’s not like 
throwing a piece of paper around.” 

Rather than compare ReBoot to 2D cel anima- 
tions, Peterson compares it to a live-action show. 


“You have freedom with the camera. You can do a 


shot from multiple angles. And your characters are 
3D, SO you Can, in a sense, direct them, or at least 
direct an animator to make the character move the 
way you want him to move.” 

There are some issues that are unique to the 
ReBoot production team, says Peterson. “For ex- 
ample, we don’t output video over Ethernet, 


create a 27x39-inch 


Gumby Goes Digital 


Of all the software packages 
Joseph Maas relied on to 


promotional poster for the 
recently released Gumby: The 
Movie, the most critical was 
Live Picture from Meta Tools 


which is pretty common. We actually play direct 
digital video out a lot of the time.” Another 
“weird” production thing, he says, is the fact that 
Alliance is a PAL (vs. NTSC) studio. “We pro- 
duce internationally, so we have to deal with Eu- 
ropean standards as well. It’s a lot easier to go 
from PAL to NTSC than the other way around, 
and you get better quality with PAL because it 
has 100 more lines vertical.” 

In addition to being the world’s first 100% 
digital television series, ReBoot is the only ani- 
mated series to be produced entirely in one lo- 
cation: a dedicated CGI facility in Vancouver, 
British Columbia, complete with its own in- 
house, on-line edit suite. Also, it’s the first ani- 
mated series to be recorded in surround sound. 
“We are using advanced technology to create 
animation that looks completely different than 
anything that has been seen on television be- 
fore. The sound had to complement the visuals 
and meet the high standards of the animation,” 
according to Gavin Blair, co-creator and anima- 
tion supervisor. Customizing the sound for each 
episode of ReBoot takes about 200 hours. Gs 


Diana Phillips Mahoney is a senior associate editor of 
CGW 


Film, a Venice, California- 
based animation house. The 


characters—Basil, a basset 
hound who hosts The Basil 
Basset Bingo Channel on 3D 
TV: KaLo, the mascot for last 


capture body suit called Plug 
and Play. The suit, developed 
by a division of Mr. Film called 
Real Cartoons Inc., incorporates 
Ascension’s Flock of Birds 
sensors for body tracking and is 
equipped with proprietary 
gloves and an ultra-sensitive 
facial expression tracker 
designed for a full range of real- 
time character applications. As 
the actors move, the animated 
character comes to life in real 
time via a Silicon Graphics 
Onyx RealityEngine2.@ 
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(formerly HSC Software), 
without which, he says, “| 
would probably still be working 
on the thing.” He’s referring to 
the time it took to composite 
the various ray-traced 
computer models and 
photographic elements. “For a 
piece that large, run out at 
150-line screen resolution, 
Photoshop was just too slow.” 
He did use Photoshop for 
photo retouching, however. He 
also used Macromedia’s 
MacroModel and Strata’s 


StudioPro to generate the 
artwork, which was imaged 
direct to film with no additional 
compositing before printing. 
Arthur Clokey, Gumby’s 
creator and owner of 


Premavision Inc., the company 
that produced the film, served 
as an advisor on the project.@ 


Peavey Engineers 
Jam With Catia 


With product life cycles of six 
months or less, the success of 


CREATING 3D 
SPACES WITH 
3D TOOLS 


For a California architectural 
firm, designing in plan and 
elevation is history 


Daa the rise in the use of 3D modeling 
and rendering tools for architectural ap- 
plications, many of the professionals who take 
advantage of these capabilities do not take full 
advantage of them. That is, much of the actual 
design work that’s going on is happening in 2D, 
with architects fleshing out their ideas in 2D plan 
and eleva- 
tion draw- 
ings before moving into 3D. This isn’t the case 
at DES Architects and Engineers in Redwood 
City, California, however. Architects with the 85- 
person firm, whose clients include such compa- 
nies as Apple Computer, Claris, and Pepsi-Cola, 
design almost exclusively in 3D, creating solid 
models in formeZ (auto*des*sys; Columbus, 
OH), rendering the objects in Stratavision (St. 


Peavy Electronics rests heavily 
on the musical equipment 
company’s ability to expedite 
time-to-market for each of the 
more than 100 new products it 
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George, UT), then finetuning them in Adobe 
Photoshop (Mountain View, CA). 

“To use [a digital model] in a design sense, 
you've got to be able to manipulate it in 3D. The 
plan and section business is for post-design 
modeling and rendering,” says John Marx, se- 
nior project designer at DES. With formeZ, he 
Says, “you Can design on the screen in the sense 
that you can pick a face and pull it out, and you 
can cut through it and manipulate it. Also, you 
can actually make changes in axonometric, and 
you can tile the screen to show the axonometric, 
a perspective, a plan, and an elevation.” The fact 
that the architects are able to design in any of 
these viewing modes sets the software apart 
from many of the architecture-specific CAD 
packages on the market, says Marx. “If [the soft- 
ware] only lets you work in plan and section, it’s 
sort of useless, because you can’t see what 
you're doing in 3D. Even if you can get an ax- 
onometric view, if you can’t change things in the 
axonomettic, it’s not useful in a design sense.” 

The architects at DES are also somewhat 
unique in their use of Photoshop. The fact that 
they use it at all is actually a bit of an anomaly. 
‘A lot of architects will stop after rendering the 


Going from a 2D print ad to a 
3D animation was a bear of a 


model. They won't go the next step, using scans 
of trees, people, clouds, and so forth, to make 
the design really special,” says Marks. The DES 
architects also use Photoshop for digital sketch- 
ing. “Instead of using tracing paper, we'll just 
Start drawing lines and designing on the screen, 
then we'll go back and create a model from the 
drawings,” says Marx. In addition, the designers 
often use the software to look at mullion pat- 
terns, to study massings of things at an early 
Stage, or to make adjustments later in the design 
process. “Sometimes a Client will say, ‘This 
mullion pattern is OK, but what if you did some- 
thing on a slightly different spacing, or what if 
you took out the horizontal?’ So, we'll do this 
finetuning in Photoshop, because to go back 
and model and render it again, then go to Photo- 
Shop, can be very time-consuming.” 

Because DES uses AutoCAD for its produc- 
tion drawings, the architects import their fin- 
ished designs via DXF translation files, which in- 
volves generating a hidden-line drawing from an 
elevation view in forme Z and from that making a 
2D DXF file. Because the line weights in the 
translated file are all the same, says Marx, “the 
biggest thing the AutoCAD people have to do is 


Topix Creates a New modeling, animation, and 
¢ rendering were done in 
Bear for Big Bear Microsoft's Softimage. Using 


the software, Topix developed 
its own method for animating 


introduces each year. To this 
end, digital prototyping has 
become an indispensable 
production tool. The company 
uses Catia CAD software 
(developed by Dassault and 
marketed by IBM) running on 
an IBM System/390 large-scale 
server to simulate parts on the 
computer screen, do 
interference checks, and 
determine inertial and 
mechanical constraints, says 
Drew Goodman, mechanical 
engineering supervisor. Since 
introducing Catia into its 
design/production cycle, Peavey 
has cut two months or more off 
the development cycle for most 


new products. “More than 
once,” says Goodman, “we've 
been able to turn our prototype 
run into our manufacturing 
run, further increasing our 
speed to market.” Another 
advantage of the technology is 
that it enables independent 
teams designing different parts 
of the product to work 
simultaneously. For example, 
while a mechanical design 
team creates the physical 
“box” for the speakers, amps, 
and other products, an 
electronic design team creates 
the actual circuit boards that 
go into the product.® 


job for the Toronto-based Topix 
Computer Graphics and 
Animation company. It 
involved combining live action 
and computer animation, 
transforming the bear from a 
picture on a paper grocery bag 
into a 3D dynamo. In the 
finished spot, the bear 
character tears himself off a 
grocery bag, hugs and gets 
rolled over by an orange, then 
runs up to the camera to hug 
the viewer. Ultimately, he folds 
himself into a paper airplane 
and lands back on the grocery 
bag, at which point he hugs an 
apple that has fallen through 
the cut out. All of the 


the character with forward 
kinematics, which broke down 
the motion into smaller parts, 
allowing the animators to get 
far more natural motion and 
flexibility of motion. Final 
compositing was done by Mad 
Dog Digital, a division of Topix, 
using Discreet Logic’s Flame 
and Microsoft’s Eddie-—DPM 
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go in and change some of the line weights to 
outline the building masses, then put in hatch 
patterns for windows and so forth.” 

Hand sketching is not totally absent from the 
DES design process. In cases where the design- 
ers already have a site plan, says Marx, “we'll 
kick around some ideas to get a sense of how 
the building works on the site, relative to the 
parking and so forth.” From there, they'll scan 
the freehand sketch into the computer and use it 
as a tracing layer to start developing the site 
boundaries and the curves in formeZ. “Then 
we'll begin designing the building using that 
shape. |’ll usually start with a solid block for the 
floor, then I'll do a really quick massing model, 
where I'll take the top face and build the model 
up in little layers replicating a typical floor layout 
[the layers represent mullions and spandrels 
and so forth].” He then copies the design for the 
individual floor and uses it for subsequent floors. 
“At that point,” he says, “I can go to a massing 
model and do a quick rendering of it. Then I'll go 
to Photoshop and sketch over that with some 
sort of building architecture, so that | know 
some of the shapes of the openings and some 
of the mullion patterns.” 

Typically, the DES architects will try to devel- 
op at least one complete design scheme early 
on for the client. “We want to have all the pieces 
there so we can present the client with a cohe- 
sive image. We don’t want it to look like we’ve 
got parts of different buildings slamming togeth- 
er. And we'll usually try to render [the design] 
fully very quickly so the first image they get is 
something close to photorealistic.” Often, the 
Client is satisfied on the first pass. Sometimes, 
however, a back-and-forth process using test 
renderings is necessary. “On one of the more 
recent projects I’ve worked on, we went through 
the forme Z/Stratavision/Photoshop thing three 
times because the client kept wanting the build- 
ing to be more modest. Unfortunately, the de- 
gree to which they needed it to be refined un- 
folded slowly, so we kept having to remodel.” 

Because many of the company’s projects 
involve complex, non-linear forms, DES takes 
full advantage of the various curve-generating 
options available in forme Z. “[The software] has 
splines and NURBS. It gives you a number of 
different ways to create free-form shapes,” says 
Marx. He admits, however, that the challenge he 
and his colleagues face is not so much that the 
models they’re creating are “insanely difficult” to 
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do in any other way, but that the work in- 
volved would drain time and money using 
other methods. “Our goal is to produce im- 
ages for the client that are compelling and 
informative and that excite them about the 
design and about the process. The chal- 
lenge is figuring out how to do this without 
chargingthem 

extra money |p. 
for it. So it’s 
not so much 
that the process 
lets us do really 
exotic shapes— 
although we 
have done some shapes that are pretty un- 
usual—it’s that the modeling interface al- 
lows us to do it directly on the screen, sav- 
ing time and money.” 

The use of formeZ as the primary 
design tool has a direct impact on the ef- 
ficiency of the design process, Marx 
notes. “You can do all sorts of modeling 
in Stratavision itself, but it doesn’t have 
any of the CAD accuracy that’s ultimate- 
ly required. With formeZ, you can be as 
accurate as you have patience for. This 
lets us do more design with ever-shrink- 
ing fees.” 

The fact that forme Z is a solid modeler is 
also critical to its usefulness as an efficient ar- 
chitectural design tool. “From an architect’s 
Standpoint, it’s so convenient to cut pieces and 
corners and lop things off or to use one or two 
shapes to create a third shape,” says Marx. Un- 
like Surface modelers, “where you only deal 
with faces and you're always trying not to put 
faces behind things so you can use fewer poly- 
gons,” solid modelers are more like reality, he 
says. “When you cut through something, it re- 
mains a solid object.” 

Among the specific modeling capabilities 
that help to streamline the design process, 
Says Marx, are the derivative-extrusion and ob- 
ject-snapping tools. Derivative-extrusion capa- 
bilities enable designers to derive the shape 
from an existing object to create another object 
of the same form. This capability comes in 
handy, for instance, when the designers need 
to create a curb along irregularly shaped land- 
scaping. By highlighting and then extruding the 
complex shape, they can use the new shape 
as the basis for the curb without having to re- 
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Rather than relying on 3D tools just for 
presentation purposes, designers with DES 
Architects & Engineers use a combination of 
solid modeling, rendering, and image-editing 
tools to develop and finetune their designs. 


model the form. 

The object-snapping tools let the architects 
trace 2D drawings—AutoCAD elevations, for 
example—to use in their 3D designs. 

Marx likens designing directly in 3D to work- 
ing with an infinitely editable clay model. “You 
can push it and pull it all you want. The only dif- 
ference is you're working on the screen.” He’s 
convinced that many architects don’t work this 
way simply because they’re following in the long 
tradition of architecture, which is to work in plan 
and elevation. Architects need to change their 
mindset in order to get the most out of digital 
tools, he says. “If you start to do it the other 
way around, you'll never want to go back, be- 
Cause designing in 3D is so compelling, and it’s 
so effective.” Gel 


Diana Phillips Mahoney is a senior associate 
editor of CGW. 
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Allow us to color your thinking a bit with 
the NEC MultiSyne XP21 monitor. It not 
only gives you rich, vibrant colors, but also 
unprecedented control over them. 


For instance, you can use Colorific™ 


establish standard settings, you can use 
them on all your MultiSyne XP monitors. 

While you re exercising all this 
control, you ll reap another benefit: 


the XP21 also reduces eye strain. Its 


The MultiSyne® XP21™ 
With Color Management. 


software to help match on-screen colors to 
your output. Or use NEC’s optional ColorProof™ System 
for the most accurate color calibration around. It scientifi- 


cally measures monitor 


MULTISYNC XP21™ 
21" Flat Square Technology CRT 


(19.8" viewable image size) 
Max. Res.: 1600 x 1200 NI at 70Hz 
1152 x 870 (Mae Dual Page Mode) 
OptiClear Surface 
On-Sereen Manager 
Plug and Play Compatible 
ACCESS. bus 
3 yr. limited warranty 


color to help éive you 
repeatable color across 
all your input or output 
devices. So it’s right the 


Meine Sala! first time: you don’t 


MULTISYNC XE21™ 


21" Flat Square Technology CRE have to heep outputting 
(19.8" viewable image size) 

Max. Res.: 1280 x 1024 NI at 60Hz 
1152 x 870 (Mae Dual Page Mode) 
Ree. Res.: 1024 x 768 NI at 60-76H1z** 
OptiClear Surface 
On-Sereen Manager 
Plug and Play Compatible 


and adjusting. 

And, for extraordi- 
a SSO ste a ed nary image control, the 
XP21’s Image Manager 


software lets you optimize image size and position, display 


characteristics and color temperature: Then, once you 
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OptiClear™ surlace improves screen 
readability by reducing blurring and cutting élare. And our 
super-high refresh rates eliminate image Tlicker. 

All this makes the XP21 perfect for graphic design, 
color pre-press, CAD/CAM, document imaging and other 
high performance uses. If your computing falls more 
into the areas of page layouts or sophisticated business 
applications, check out the MultiSyne XED1" 

Whichever monitor you choose will work with any 
Mac® or PC and feature Plug and Play compatibility. 


But seeing, as they say, is believing. So find out more by 


calling 1-800-NEC-INFO. For 
SEE. HE A R 


information sent via fax, call 
AND FEEL THE 


1-800-366-0476 and request DIFFERENCE” 


NEC 


catalog #1. Or contact us on the 


Internet at http:/ www.nec.com. 
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7555088 *Requires ACCESS. bus capable computer or ACCESS. bus adapter available separately from NEC. **\aximum resolutions based on horizontal and vertical frequencies 


e596 only. NEC cites recommended resolutions for optimal display performance. MaultiSyne is a registered trademark and OptiClear, ColorProof, XP21, XE21 and See, Hear 


Microsoft 
Windows 95 


and Feel the Difference are trademarks of NEC Technologies. Ine. All other trademarks are the properly of their respective owners. GSA# GSOOK94AGS5241PS01. 
©1995 NEC Technologies. Ine. 
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PANELS 


LOD PROJECTION 


Active-matrix sharpness and “on-board” presentations become a reality 


emember the brouhaha over active-matrix LCD panel technology a few years ago? Flat-panel manufacturers complained that the yields for thin-film 

transistors (TFTs) used in the devices were abysmally low. Japan had already cornered the flat-panel market with heavy investments in TFT manufac- 
turing technology. Meanwhile, the US sounded off because active-matrix display technology had been invented—but not developed—here. And, finally, 
active-matrix LCDs were expensive, some panels costing $10,000 or more. 

Today, a transformation is in the works. LCD projection panels featuring active-matrix displays are not only be- 
coming standard props in the corporate presentation arsenal, they’re “must-haves” to sales and marketing pro- 
Sees engineering teams, and small field-deployed workgroups. Though still produced in Japan, these displays now benefit firms in Japan and the 
US—the latter which repackages the panels with circuitry, interfaces, and on-board features which make the products easy to use and more sophisticated. 

Demand for active-matrix displays is growing rapidly. Producing a sharp, bright image, most displays provide the full range of 16.7 million colors 
Suitable for video and offer wider apertures and brighter contrast ratios than ever before. Many panels boast fast response time (less than 100 millisec- 
onds), SuperVGA and higher resolution (up to 1280x1024), video output (including PAL, NTSC, and SECAM signals), standard data transmission, and 
built-in audio speakers (for multimedia applications). Typically a projection panel is a separate, portable unit connected to computers and placed face-up 
under bright overhead projectors of 3000 lumens or more, but increasingly they're being incorporated within complete projector systems, which include 
panel, optics, and projector, all in one small footprint. 

Buyers looking for good projection panels should not be snowed by too much marketing hype about color, resolution, or contrast ratios. Less expen- 
sive passive-matrix displays, especially dual-scan passive (in which the computer screen is divided and scanned twice for a brighter picture) and color 
supertwist nematic, are still adequate and economical for data projection needs as long as response time is reasonable (slow response time would typi- 
cally be 150-300 milliseconds). An example of a good passive-matrix panel is Polaroid’s Polaview 1500. This supertwist nematic panel displays 256,000 
colors—sufficient for data but not video projection—as well as a wireless remote control, VGA compatibility, and multiplatform support. Sharp's QA-350 
dual-scan passive-matrix panel offers a 25:1 contrast ratio, 640x480 VGA/Mac resolution, 512 “true” colors (adequate for most data applications), an 
on-screen menu, and built-in setup memory. 

But vendors claim that the presentation market is rapidly moving toward multimedia and the benefits of 16.7 million active-matrix colors. But how many 
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LCD Projection Panels 


COMPANY PRODUCT DISPLAY TYPE COLORS/FEATURES 
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Dukane Corp. MagniView 488B Active-matrix TFT 16.7 million/remote control 

St. Charles, IL 

800-676-2485 

CIRCLE 201 

InFocus Systems PanelBook 450 Dual-scan passive matrix 1.4 million/small footprint 

Wilsonville, OR PanelBook 550 Active-matrix TFT 1.4 million 

800-294-6400 

CIRCLE 202 

nView Corp. 7110 Active-matrix TFT 1.4 million 

Newport News, VA ViewFrame Active-matrix 1.4 million/infrared remote control 

804-873-1354 Spectra Pro ; 

CIRCLE 203 Graphx Z350 Active-matrix TFT 1.4 million/preview & pan 

Polaroid Electronic Imaging Polaview 1500 Passive response color supertwist nematic 256,000 

Cambridge, MA Polaview 3000 Active-matrix TFT 16.7 million/remote control, on-screen 

800-816-2611 display 

CIRCLE 204 

Proxima ColorWorks Dual-scan color-stripe supertwist nematic 24389 

San Diego, CA Ovation+ 920 Active-matrix TFT 16.7 million/Cyclops interactive pointer 

800-447-9694 system 

CIRCLE 205 

Sharp Electronics Corp. QA-350 Dual-scan passive 512/on-screen menu 

Mahwah, NJ QA-1800 Active-matrix TFT 16 million/multimedia speakers 
201-529-8200 QA-2500 Active-matrix TFT 16.7 million/multimedia speakers 

CIRCLE 206 


colors are really needed to satisfy the appetite for good video fidelity (includ- 
ing portrayal of fleshtones at good refresh rates)? “The number of colors 
is a funny question: Palette size has become a matter of marketing 
‘specmanship’ perpetrated by LCD people like me,” quips Scott 
Niesen, senior marketing manager at InFocus Systems. “The re- 
ally important number is how many colors your computer can 
display. ... The real issue is to match your computer graphics 
Capability to the capabilities of the panel.” 

Contrast ratio is also a Specmanship issue; it should be a non-issue 
among active-matrix consumers, Niesen says. “...Any active-matrix LCD is quoted as Se 
100:1—that measures the difference between blackest black and whitest white in | bs PROXIMA'S OVATION-+ 920 
laboratory analysis,” he says. Let the buyer beware, though: Passive-matrix displays, and even some active-matrix TFTs, can offer 60:1 and 25:1 con- 
trast ratios, which are much less sharp. 

Virtually all vendors believe active matrix is the only choice for video support, which generally includes compatibility with European (PAL/SECAM) 
and North American (NTSC) signal standards. Also, cross-platform compatibility is increasingly important; Sharp’s QA-2500 presentation panel, for in- 
stance, supports the full range of advanced workstations. Other major drawing points include multimedia support and VGA compatibility, 

Finally, vendors are bundling “luxury features” in many high-end models. nView’s GraphX Z350 active-matrix LCD projection panel for VGA applica- 
tions delivers up to 1280x1024 resolution, 1.4 million colors, and preview and pan capabilities. Sharp’s QA-2500 offers resolutions up to 1280x1024 and 
on-board stereo speakers and video inputs. Proxima’s top-of-the-line Ovation+ 920 offers a 1280x1024 “fit-to-view” screen and a LightBoard feature for 
highlighting data directly on the projected image, regardless of application. 

Aside from luxury, some vendors are aiming at smaller footprints and greater portability. For instance, InFocus Systems’ PanelBooks family of prod- 
ucts are reportedly up to 40% smaller than conventional LCD panels. 

The future of LCD projection panels will no doubt see a continued push toward “self-contained” presentation systems that have their own PCMCIA “disk” 
storage, multimedia capability, and software control features. “Every month vendors are leapfrogging technology,” says Steve Spinney, a product marketing 
manager for Polaroid Electronic Imaging Systems. “Because the world is getting more computerized and mobile, there’s a huge shift toward computer graph- 
ics software. People want presentations that are much more detailed and color-oriented—and that’s why panel technology is changing [so] rapidly.” Go 


Arielle Emmett is a freelance writer based in Wallingford, Pennsylvania. 


RESOLUTION CONTRAST RATIO PLATFORM SUPPORT WEIGHT GLASS SIZE PRICE 
640x480 VGA 100:1 Macs, PCs, PowerBooks 5.9 Ibs. 8.4 inches $4995 
640x480 VGA 25:1 Mac Classic, PowerBook, PowerPC _ 6 Ibs. 9.4 inches $3299 
640x480 100:1 Mac Classic, PowerBook, PowerPC  —5.5 Ibs. 9.4 inches $5799 
640x480 VGA 100:1 Macs, PCs 4.3 Ibs. 8.4 inches $3995 
640x480 VGA 100:1 Macs, PCs 5 Ibs. 8.4 inches $3495 
1280x1024 VGA 100:1 Macs, PCs, workstations 5 Ibs. 10.4 inches $9495 
640x480 20:1 Macs, PCs 47 \bs. 8.4 inches $2995 
800x600 SVGA 100:1 Macs, PCs 4.7 Ibs. 8.4 inches $5295 
640x480 24:1 Macs, PCs, PowerBooks 5.3 lbs. 10.4 inches $2595 
1280x1024 100:1 Macs, PCs, SPARCstations 7 Ibs. 10.4 inches $10,995 
640x480 VGA/Mac 25:1 Macs, PCs 6.7 lbs. 9.4 inches $1995 
800x600 SVGA 60:1 Macs, PCs 6.7 Ibs. 10.4 inches $6295 
1280x1024 XGA 60:1 Macs, PCs, workstations 6.7 Ibs. 10.4 inches $9995 
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OTHER 


WORKSTATIONS 


RUN WINDOWS NT. 


THIS ONE 


ACTUALLY 


IMPROVES IT. 


It’s no coincidence the NEC 

_ Y . N ele Ss E E : H E & R 
RISCstation™” 2200 utilizes the same 
architecture N licrosoft used in the develop- AND FEEL THE 


ment of Windows Nes After all. its very 
DIFFERENCE*Y 


purpose is to get more out of NT. Which 


means you no longer have to choose 


between the performance of a UNIX” NEC 


workstation and the affordability of a PC. 


SHOR CREE ee 


The RISCstation 2200 delivers both: up 
to four times the performance of Pentium 
processor systems in CAD/CAM applica- 
tions, at n -arly half the price of UNIX 
workstations. To try the RISCstation 2200, 


risk-free* for 60 days, call 1-800-709-3434. 


RISCstation and See, Hear and Feel the Difference are trademarks of NEC Technologies, Inc. Pentium is a registered trademark of Intel corp. All other trademarks and registered trademarks are the property of 


their respective owners. Pro/ENGINEER® image courtesy of Parametric Technology Corporation. For information via FastFacts™ call 1-800-366-0476 and request doc. # 74720000. © 1995 NEC Technologies, Inc. 


*Subject to acceptance in NEC’s Try and Buy program, Some restrictions apply. Key #20106 
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T rispectives Professional is an ACIS-based, 
parametric design program that combines 
3D modeling, illustration, and animation features. 
For its $500 price tag, TriSpectives offers an almost 
unbelievable set of capabilities. Plus, it's one of the 
few 3D modeling 
programs that | gen- 
uinely enjoyed learning and using. 

In its current iteration, TriSpectives shines 
the most as a modeler, and that’s where | fo- 
cused the majority of this review. Unlike many 
design products, TriSpectives encourages ex- 
perimentation, which | believe promotes creativi- 
ty. It doesn’t burden the user with lots of com- 
mand names and keyboard entry. After only a 
few hours with it, | could create interesting, real- 
istic, and precise models. That’s due, in part, to 
a superb user interface. You complete most 
functions by pointing and clicking, so | rarely 
found myself using the keyboard. 

TriSpectives offers an unusually easy 
method of selecting and inserting pre-existing 
and custom shapes, models, colors, and sur- 
faces, too. Click on tabs along the right side of 
the screen, and you'll see groups of items— 
called catalogs—from which 
to choose. Catalogs are pro- 
vided for all the TriSpectives 
features, including tiles, pho- 
tos, decals, models, and ani- 
mations. You can produce 
new Catalogs by grouping 
custom shapes and finished 
models. 

Working with the catalogs is an important 
part of the model-building process in TriSpec- 
tives. Simply put, you add shapes and textures 
until you get the form you want. Using a shape 
from one of the catalogs is as simple as drag- 
ging and dropping. After that, you can use 
TriSpectives’ editing features to refine the model. 
You also can extrude, loft, revolve, and sweep 
lines, arcs, circles, and bezier curves to create 


By Terry Wohlers 


For the price, 
TriSpectives 
offers an almost 
unbelievable set 
of capabilities. 


complex shapes from scratch. 

TriSpectives calls its models Intellishapes, 
and for a good reason: These are, literally, intelli- 
gent shapes that know how to interact with each 
other. For example, if you position two boxes so 
they abut, TriSpectives will connect the two; if 
you keep moving the box into the other box, 
TriSpectives will form an intersection. The pro- 
gram comes with numerous Intellishape 3D 
models as well as scaleable textures, colors, and 
surface finishes. 

| especially liked how easy it is to change the 
size and shape of the Intelli- 
Shapes. When you want to edit 
an Intellishape—such as a hole, 
Slot, or fillet-—you just click on tt. 
This highlights the shape with 
Solid lines for visible edges and 
hidden lines for hidden edges; it 
also adds handles to each of the 
shape’s dimensions, permitting 
you to grab and drag handles to change sizes 
dynamically. You also can change the size of a 
Shape by pointing to one of the handles and 
then clicking the right mouse button: This dis- 
plays a box with the corresponding dimensions, 
which you can change by typing a new number. 
Press Enter, and you’re done. | don’t know how 
they could have made this easier. 

To precisely snap Intellishapes together, 


TriSpectives Professional me | 


3D/Eye Inc. 


TriSpectives’ interface 
is intuitive and 
encourages 
experimentation. To 
create complex models, 
simply drag and drop 
parts from the 
IntelliShapes catalog. 


TriSpectives uses a feature called SmartSnap. 
This feature resembles the intelligent snap-and- 
alignment feature that Ashlar implemented years 
ago in its Vellum CAD product. When you press 
the shift key, SmartSnap becomes available, 
permitting you to snap to points of tangency, 
midpoints, and edges. 

Other impressive features include its power- 
ful shell function. Select a part via the right 
mouse button, pick the Shell tab in the pop-up 
menu, and specify a wall thickness. TriSpectives 
then hollows the part. 

As with most solid modelers, | experienced 
some difficulty with certain tasks associated 
with the creation of complex fillets and blends. 
Some complex blending took 5 minutes or 
longer, and then the program gave up. | also 
tried to fillet the intersection of a cylinder and a 
box at one of the box’s corners, and it failed— 
although it didn’t crash. In fact, whenever a fillet 
or blend failed, TriSpectives displayed an error 
message rather than crashing. In this sense, | 
found the product to be unusually stable for a 
beta release. And according to 3D/Eye, it’s 
aware of these aforementioned bugs and claims 
to have fixed them before shipping. 

One feature that worked beautifully, however, 
is SmartRender, TriSpectives’ intelligent render- 
ing capability. As you move, rotate, or edit a 
model, SmartRender automatically adjusts the 
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rendering mode to maintain speed. For example, 
as you dynamically move (drag) a complex 
model, smooth rendering drops to facet mode, 
and then, if necessary, to wireframe mode— 
temporarily—until you complete the operation. 
Once the model is in place, it quickly smooth- 
renders the object again. With SmartRender, 
TriSpectives always uses the most efficient 
method of rendering possible. 

lf the product has a single weakness, it’s pro- 
duction drafting. The company included some 
drafting and dimensioning features, but these 
don’t compare to those available in AutoCAD or 
Pro/Engineer. TriSpectives plans to offer templates 
that permit you to automatically create ortho- 
graphic views by dropping 3D models onto a 
template, but they weren’t available in my version 
of the software. Companies that routinely create 
fully dimensioned drawings, sectional views, and 
details most likely will need to export the 3D 
model data to another product, such as AutoCAD. 

In that vein, TriSpectives supports a variety 
of file formats, including 3DS, AVI, BMP DWG, 
DXF, EPS, HPGL, IGES, JPEG, OBJ, PCD, PCX, 
SAT, STEP (Class 6), STL, TGA, TIFF, VRML, 
and WMF. | wasn’t able to test each of the file 
formats, but | did try the STL translator. Unfortu- 
nately, my test didn’t work. When | tried to pro- 
duce a binary STL file of a relatively simple 
model, TriSpectives displayed a warning indicat- 
ing the surface did not define a solid—although 
| was certain it did. It allowed me to produce the 
STL file, although | later discovered that the file 
contained an error. 3D/Eye has tweaked the pro- 
gram further since I’ve reviewed it, so perhaps it 
has addressed some of these bugs. 

There are other features in TriSpectives that | 
reviewed only briefly. These include 3D Illustra- 
tion and animation. To animate your models, 
TriSpectives contains “prepackaged” animations 
in the SmartMotion catalog; click on a SmartMo- 
tion icon, and you can drag and drop an animation 
onto a model, thus creating a simple animation. 
There is also a hierarchical timeline editor for more 
complex animations, but | didn’t try this. 

About now, you’re probably wondering how 
| would compare TriSpectives to AutoCAD De- 
Signer and Pro/Engineer. Several features found 
in Trispectives aren’t available in Designer, in- 
cluding the Shell feature and support for assem- 
bly modeling. And almost certainly, there are de- 
signs that you can create using Pro/Engineer 
that you can’t create using TriSpectives. Keep in 
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THE ANIMATION 
STAND TAKES 
ON SOME 
TOUGH 
COMPETITION 


t seems that Hollywood’s rush to the digital 
realm has left many animation studios in the 
dust. Most cartoons made for television today 
are still drawn by hand and painted on cels, a 
system that has been in place for decades. In 
1989, Linker Sys- 
tems introduced 
The Animation Stand, pioneering this market 
with the first commercially available digital ink- 
and-paint system on the Macintosh. 

This package has matured over the years, 
and the company recently ported it to the Sili- 
con Graphics platform. But while The Anima- 
tion Stand still has no competitors on the Mac- 
intosh, the SGI version faces some stiff 
competition from other Unix software vendors, 
such as Softimage, US Animation, and Cam- 


mind, however, that TriSpectives is in its first re- 
lease, while Pro/E is in its 15th. Additionally, 
both Designer and Pro/E are better for drafting. 

Now let’s take a look at what you get for the 
price. Budget $8000 or $20,000 for Pro/JR or 
Pro/Engineer, respectively. AutoCAD Designer 
costs $1500, but you need the $3750 AutoCAD 
program to run it, so budget $5250. TriSpec- 
tives Professional costs $500. For both Pro/E 
and AutoCAD Designer, also budget plenty of 
dollars and time for training—an expense that 
should be minimal for TriSpectives’ customers. 

Frankly, if | had to choose among the three 
for design work, it would be no contest—even if 
you ignore the prices of these products. 
TriSpectives is like a magnet: You're drawn to it 
and want to work with it. At times, | found it hard 
to stop. For a first release, Trispectives shows 
incredible promise. If | were Parametric Technol- 
ogy or Autodesk, I'd be a little nervous—correc- 
tion, very nervous. Gl 


Contributing editor and industry consultant 
Terry Wohlers focuses on CAD/CAM/CAE, rapid 
prototyping, and reverse engineering technolo- 
gies, applications, and management issues. 


bridge Animation Systems. And although the 
SGI version of The Animation Stand offers some 
excellent features, in its present state it comes 
up short when compared to its competition. 

In some respects, a digital ink-and-paint 
system can be thought of as a classic data- 
processing solution: The goal is to get the raw 
data—the drawings—into the system; process 
it (i.e., paint the cels); composite the elements; 
and output the final result to film or video as 
quickly and efficiently as possible. Time is 


For an interface, The Animation Stand uses 
a traditional exposure-sheet motif as well 
as icons. Toolboxes are user-configurable. 
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INFINI-D 
IMPROVES 
WITH AGE 


te a fine wine, Infini-D from Specular is 
aging extremely well. With V3.0 of Infini- 
D—already one of the most accessible, all-pur- 
pose 3D programs on any platform—Specular 
has added sophisticated new functionality while 
meet the pro- 
= gram’s ease of use. 
V3.0 also lives up to the true meaning of an 
upgrade by adding nifty new features to each 
component of the program—modeling, render- 
ing, and animation. But equally meaningful are 
some of the interface improvements, which 
make working with this program more produc- 
tive than ever. For example, the number of pre- 
fabricated building blocks available from the 
toolbar has increased substantially: You can 
choose from a number of primitive, lathed, ex- 
truded, and spline-formed objects, categorized 
by icons representing each of those headings. 
Additionally, Specular added keyboard con- 


trols for most of its navigation commands 
(zoom, pan, etc.). Even though the keyboard 
navigation commands take a little learning, once 
mastered they lead to speedier work. 

My only navigational difficulty was the limit- 
ed bounding box that is your sole visual refer- 
ence when moving or rotating an object; it sim- 
ply doesn’t give enough feedback. However, 
V3.1 of Infini-D will support Apple’s new Quick- 
Draw 3D, which should give you the ability to 
work in shaded mode for better visual feedback. 
(Specular plans to ship V3.1 in November and 
offer it as a free upgrade to registered users. 
However, you must have a Power Mac to take 
advantage of it.) 

As for the core components, the revamped 
modeler adds a whole new dimension to the 
program. While the modeler is still a separate 
Workshop module, it now provides you with a 
spline-based, path-profile tool for easier creation 
of organic shapes. Additionally, a Rails function 
lets you deform the skin or surface of an object 
by applying effects like bending, twisting, and 
tapering. To give you a head start, Specular also 
included a library of 26 3D models (these are in 
addition to the instantly accessible objects on 


They said you were a twit in 3rd grade. 
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peg & The Animation Stand V3.3 


Artists at Franklin 
Street Studios 

(Appleton, WI) used 
The Animation Stand 
to create this image. 


drawing’s number via OCR 
technology. You need to 
write the drawing name on paper using pre-print- 
ed guidelines or labels; you can specify the 
drawing number, level, and a hold time. These 
numbers then are automatically deciphered by 
the program and fed into an exposure sheet. 

One feature that’s missing from The Anima- 
tion Stand is vectorization, which is common to 
most other Unix ink-and-paint packages. This 
technology converts pixel-based scanned art into 
vectors, much like a PostScript outline. As a re- 


sult, the edges of the vectorized lines will not 
break up into “jaggies” as the camera gets closer. 
That’s because the vectors are converted to pix- 
els only at rendering time. This also reduces file 
Size and allows for a much wider range of cam- 
era positions. | think Linker Systems should look 
into providing this technology for its customers. 
Once the raw drawings are in the system, 
they still need to be digitally painted. The Anima- 
tion Stand provides a fairly complete set of 


painting tools geared toward productivity. Paint- 
ing cels is usually done using the paint bucket to 
flood-fill drawings. To this effect, the software 
provides not one but eight different types of 
paint buckets. Painting hundreds of cels is a 
breeze. The software also acts as a full-featured 
paint package, furnishing all the brushes and 
blending tools found in high-end painting pack- 
ages like Photoshop. Finally, the program sup- 
ports up to 64-bit color for extra-smooth antial- 
iasing, which comes in handy when doing 
projects for film. 

While the program is very good at scanning 
and painting, The Animation Stand has problems 
when it comes to bringing art together into a fin- 
ished film. Central to The Animation Stand’s in- 
terface is the exposure sheet. In film, traditional 
animators use exposure sheets to indicate exact- 
ly how each element in an animation will be shot. 
In a digital environment, it controls how the elec- 
tronic art will be composited into a final product. 

In the past, The Animation Stand’s interface 
has been criticized as nonintuitive. In this ver- 
sion, Linker Systems addresses some of these 
problems by providing an exposure sheet that 
more closely mimics those used by traditional 


the toolbar, noted above). 

One of the functions that moves V3.0 into 
the big leagues is the ability to morph or ani- 
mate these models over time, which means 
you now Can stretch, reshape, or totally trans- 
form any 3D object in your animation. Ona 
practical level, the manipulation of splines over 
time makes possible such organic motion as 
fish swimming and flags waving. This ability 
also is reflected in the new Sequencer, which 
now lets you manipulate individual properties— 
such as rotation, scale, and surface texture— 
independently over time. 

V3.0 introduces other powerful animation 
controls as well, including pre-programmed 
Animation Assistants. Enacted from within the 
sequencer, Animation Assistants let you easily 
animate a range of effects. Let’s say, for ex- 
ample, that you want to blow up a sphere. Se- 
lect the sphere, define beginning and ending 
keypoints, select an Animation Assistant (in 
this case, “explode”), and that’s it. You now 
have an animation of an exploding sphere. 
Better yet, you can edit the Animation Assis- 
tant’s motion path, tweaking it to fit your exact 
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needs. | should note that you 
now can edit all motion paths 
onscreen—an incredibly intuitive 
method of working. 

But perhaps the most impres- 
sive of the new animation controls 
is the Velocity Graph, an interac- 
tive graph for the precise manipu- #3 
lation of speed over time. With this =aaarmen 
tool, you can pull points onthe = 
line (graph) to change the velocity § 


of an object. For example, let’s << 5 eeeeeeereecti 


Say you have a short animation of 
a ball that bounces twice. The cor- 
responding Velocity Graph would 
be a line with two peaks: To change the velocity 
of the bounce, you change the shape of the line, 
perhaps flattening the top of the first peak to 
Slow down the ball’s speed. | found using this 
tool made it much easier to mimic real-world 
types of motion. 

New features in Infini-D’s renderer—added 
to what | have always considered one of the 
most intuitive texture editors available—include 
enhanced controls for texture mapping as well 


The new Infini-D 3.0 CIRCLE 212 
features an animation — 
Sequencer that gives you 
control over individual 
properties of each object. Mac 


“Frog in Wetland,” by Matt Neutra 


animators. However, the interface needs more 
work, because it’s still difficult to manage com- 
plex shots. Most traditional animation is done in 
layers of transparent cels. Any one of these lay- 
ers can contain animation; you also can pan, or 
move, any number of layers across the camera. 
The Animation Stand, however, groups layers 
together, not as separate entities. So if you make 
a change in one layer, it changes all the other 
layers as well. This can pose some daunting 
problems for scenes that are even moderately 
complex, such as one element of a pan slowing 
to a stop while other elements continue moving. 
As | stated earlier, on the Macintosh The Ani- 
mation Stand is the only true digital ink-and-paint 
solution on the market. For Unix, however, the 
program faces some stiff competition from ven- 
dors offering more elegant solutions. Although its 
ink-and-paint features work well, The Animation 
Stand will need a better interface for handling 
final compositing to compete. Hopefully, the next 
release will correct some of these issues. Ws 


George Maestri is a writer and animator liv- 
ing in Los Angeles. He has written and di- 
rected for a number of major studios. 


as improved lighting controls and effects. Tex- 
ture Decaling now includes not only the ability to 
map QuickTime movies and still images onto 
objects but also the critical ability to animate 
those maps according to a morphing object’s 
changing shape. Enhancements to lighting in- 
clude more precise control over a spotlight’s 
beam, angle, and fall-off. You also can add 
masks and gels (color) to lights to create a 
number of other effects. 

Bottom line: Infini-D 3.0 is an exceptional 
value, offering features that rival many of its 
more expensive counterparts. Its price, coupled 
with its intuitive interface, make Infini-D V3.0 a 
powerful tool for both professional animators as 
well as those new to 3D. Personally, it has been 
a pleasure to watch Infini-D grow more “full- 
bodied” over time. Gs 


Jon Leland is an award-winning video 
writer/producer/director whose company, 
Communication Bridges, is based in Sausali- 
to, California. Currently, he’s focusing on the 
Internet, developing the Media Mall at 
http://www.mediamall.com. 


- 


They said you were a nerd in high school. 
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ZAUTOFACT2. 
Parasolid Modeling 
PC 3D Technology (booth #906) has added 
complete NURBS surface design tools to the 
Windows solid modeler in its VISI-CAD 
SOLIDS 2. Also new in this $4995 product is a 
set of tools for handling lofted surfaces, drive- 
curve/shape-curve surfaces, surfaces ruled be- 
tween any two profiles, and NURBS curves of 
any shape. Also from 3D Technology is VISI- 
CAM SURF5 for Windows, a $6995 surface 
modeling and multi-axis machining solution. 
(Trumbull, CT; 203-371-8500) 
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ZAUTOFACTE. 


Viewing/Redlining 
PC/WORKSTATION CALSVIEW v1.521 from 
IGES Data Analysis (booth #1275) accepts 2D 
and 3D IGES data as well as AutoCAD 
DXF/DWG, CGM, HPGL, CALS raster, and 
monochrome TIFF formats and outputs 
CGM, HPGL, IGES Class I, PostScript, HP 
LaserJet, CALS Raster Type I, and mono- 
chrome TIFF formats. A File List for organiz- 
ing files into logical groups, Exact Plotting, 3D 
surface tessellation, and full DDE support are 
also included. A “lite” version of CALSVIEW is 
also available. Evaluation copies are available 
free of charge for 30-day periods. (Melrose 
Park, IL; 708-344-1815) 
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ZAUTOFACTE. 
Advanced p-Analysis 
PC/WORKSTATION NISA/P-ADAPT from En- 
gineering Mechanics Research Corp. (booth 
#320) reduces the duration of design itera- 
tions by analyzing 2D and 3D models under 
general loading and constraint conditions. The 
software employs p-finite elements for model- 
ing 2D plane stress/strain and axisymmetric 
problems, 3D solid components, and unstiff- 
ened and stiffened shells. Pricing was not avail- 
able at press time. (Troy, MI; 810-689-0077) 
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ZAUTOFACT= 
Digital Mock-Ups 
WORKSTATION With Tecnomatix Technolo- 
gies’ (booth #406) Dynamo virtual manufac- 
turing software, users can check for areas of 
interference between individual components 
as they are assembled and determine paths 
that robots and human workers need to fol- 
low in order to avoid collisions and maintain 
proper clearances. A typical configuration in- 
cludes from four to six Dynamo seats, with an 
average cost of from $19,000 to $22,000 per 
seat, operating on HP, IBM, SGI, and Sun 
workstations. (Novi, MI; 810-471-6140) 
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ZAUTOFACT2. 
Factory Production/Design 
PC/WORKSTATION Developed in cooperation 
with major automotive and semiconductor 
manufacturers are the enhancements in ma- 
terial-handling system drafting, material flow 
analysis, and space utilization analysis 
Cimtechnologies (booth #411) has incorpo- 
rated into its Factory Release 4.1 software. Be- 
sides these new capabilities, FactoryFLOW, 
FactoryPLAN, and FactoryCAD now extensive- 
ly use dialog-box interfaces with context-sensi- 
tive on-line help. Factory is AIG-compliant and 
runs with AutoCAD releases 12 and 13 on 
DOS, Windows, and Sun platforms. Pricing 
ranges from $2000 for FactoryCAD to $10,000 
for FactoryFLOW. (Ames, IA; 515-296-9914) 
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ZAUTOFACTE. 
CAM Enhanced 
PC/MAC Version 3.0 of Gibbs and Associ- 
ates’ (booth #364) Virtual Gibbs CAM System 
includes Simple Surfaces, engraving, NURBS 
curves, and a pattern capability. With this 
program, which ranges in price from $4000 
to $8000, users can create non-straight walls 
as well as automatically generate tapered 
walls with optional top and bottom fillets. Al- 
so, a swept surface tool lets users define the 
wall’s shape and “sweep” it around any pro- 
file, pocket, or island. With the pattern tool, 
users can create a pocket or profile toolpath 
and repeat it anywhere on the part, in as 
many locations as desired. (Moorpark, CA; 
805-523-0004) 
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ZAUTOFACT=. 


Mechanical Productivity 
PC/WORKSTATION Draft-Pak Mechanical for 
Bentley Systems’ (booth #560) MicroStation 
products offers a set of industry-standard me- 
chanical design parts and automatic geomet- 
ric dimensioning and tolerancing. It also uti- 
lizes the AccuDraw intelligent drawing and Mi- 
croStation Basic capabilities of MicroStation 
PowerDraft and MicroStation 95. Draft-Pak 
Mechanical costs $625 ($2490 when pur- 
chased with MicroStation PowerDraft). (Ex- 
ton, PA; 800-BENTLEY) 
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ZAUTOFACT=. 


Progressive Software 

PC Using Xitron Software’s XCAD as its 
graphical engine, Progressive Software's 
(booth #1228) XCAM provides users with 
commands needed to create and simulate the 
CNC machining process. All movements are 
animated, and because tool paths are defined 
by parameters, changing the program re- 
quires simply editing the geometry or chang- 
ing the parameters. The software is available 
in four modules—XMill, XTurn, XWire, and 
XPunch—individually priced at $795; the 
XCAD/XCAM combination costs $1290. (Harri- 
son, OH; 513-367-6001) 
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ZAUTOFACTE. 

Data-Driven Design 
PC/WORKSTATION Imageware (booth #825) 
has enhanced the geometry engine, analysis 
tools, and point processing functionality in its 


users interact with objects on the screen, pro- 
viding simplified, compact, and integrated views 
of entities and myriad possibilities of choosing 
or picking operational items. Surfacer for Unix 
costs $17,500; a Windows NT version costs 
$15,000. (Ann Arbor, MI; 313-994-7300) 
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ZAUTOFACTE. 
Productive Modeling 
PC For 3D graphical simulation, AutoSimula- 
tions (booth #407) offers AutoMod 7.5, which 
now incorporates an Edit Label Graphics win- 
dow, improved command statements, an Au- 
toPlot function, and a Defined Entities window 
to simplify writing AutoMod procedural logic. 
Users can then model the allocation of re- 
sources in the manufacturing environment 
with AutoSimulations’ AutoSched 4.0. Auto- 
Mod 7.5 ranges in price from $15,000 to 
$33,000. (Bountiful, UT; 801-298-1398 
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ZAUTOFACT2. 


information Sharing 

PC/WORKSTATION Engineers can quickly 
view and mark up their documents with Cim- 
metry Systems’ (booth #965) AutoVue Profes- 


sional 14.0 for Windows, Unix, and DOS plat- 
forms. The program—which supports a vari- 
ety of file formats—includes file comparison, 
sticky notes, user-defined symbols, on-screen 
measurement, exclusive hyperlinking, and 
multipage document support, printing, plot- 
ting, and conversion capabilities. (Montreal, 
Quebec; 514-735-3219) 
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ZAUTOFACT=: 

Motion Simulation 

PC/MAC Parametric capabilities and a Visual 
Basic scripting language top the list of new 
features in Knowledge Revolution’s (booth 
#828) Working Model 3.0 motion simulation 
program. A new leading-edge integrator, Kut- 
ta-Merson, has been incorporated into Work- 
ing Model’s dynamics engine, running simula- 
tions at twice the speed with better control 
over accuracy. A coordinates bar lets users en- 
ter data directly on-screen. DXF export has 
been upgraded to support AutoCAD R13’s 
new format, and the software now supports 
DDE communication with a wider range of 
Windows programs. Upgrade pricing ranges 
from $545 to $745; single-unit price is $2495. 
(San Mateo, CA; 415-574-7777) 

CIRCLE 141 


ZAUTOFACT. 
Knowledge-Based CAD 
PC The Windows NT version of Weber Sys- 
tems’ (booth #831) Synergy Adaptive soft- 
ware—which includes variational design, utili- 
ty kits, and 3D modules—works just like the 
Unix offering. Both Synergy Adaptive and its 
sibling program, AMO, automatically generate 
CNC programs, process plans, drawings, tool 
and material lists, time studies, cost analyses, 
and more. Prices vary depending on system 
configuration. (Brookfield, WI; 414-782-0181) 
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ZAUTOFACT=: 
Simulation Arena 
PC Compatible with Windows 95 and Windows 
NT, Arena 2.0 from Systems Modeling Corp. 
(booth #300) provides a comprehensive envi- 
ronment for building and animating simulation 
models in various applications. Some features 
include undo/redo; context-sensitive, hypertext 
on-line help; tear-off toolbars for rearranging 
the desktop; and full-screen animation. Price 
$13,500. (Sewickley, PA; 412-741-3727) 
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ZAUTOFACT=: 


Shaft Design 

PC Users of AutoCAD Releases 12 and 13 can 
turn to Mech Shaft, a parametric shaft design- 
er and symbol library from EMT Software 
(booth #705), to design 2D and 3D shafts. This —_| 
$295 product creates designs inside AutoCAD 


They said you were a geek in college. 


DUES COMPUTER GRAPHICS WORLD 


according to user-specified parameters, in- 
cluding number of segments, diameter, 
length, tapering, chamfer or fillet require- 
ments, and format. The symbol library in- 
cludes holes, threads, grooves, bearings, 
gears, pulleys, and key ways. (Bellingham, WA; 
360-647-2426) 
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ZAUTOFACT. 
Post-Processing 
PC/WORKSTATION ICAM Technologies’ 
(booth #675) CAM-POST is an interactive, NC 
post-processor generator that transforms the 
cutter location file of all major CAD/CAM sys- 
tems into the specific machine codes required 
by all types of NC machinery. The default post- 
processors within CAM-POST consist of a list 
of pre-configured post-processors for approx- 
imately 120 NC machine tool controllers. Mod- 
ules range in price from $5000 to $18,000 and 
run under Windows NT and Unix on systems 
from HP, DEC, IBM, Sun, and SGI. (Pointe- 
Claire, Quebec; 514-697-8033) 
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ZAUTOFACT: 
Deneb for Windows NT 
PC/WORKSTATION Deneb Robotics (booth 
#613) has introduced Windows NT versions of 
several of its products. Some of these include 
Virtual NC, a 3D simulation environment for 
emulating an entire machine tool and its con- 
troller; the Quest workstation-based discrete 
event manufacturing process simulation sys- 
tem; UltraFinish, an interactive, 3D graphics 
simulation tool for off-line programming and 
optimizing robotic surface finishing applica- 
tions; and UltraPaint, for designing, optimizing, 
and off-line programming robotic painting 
workcells. (Auburn Hills, MI; 810-377-6900) 
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ZAUTOFACTE. 
NC Machining 
PC/WORKSTATION CGTech (booth #742) has 
improved the processes of verifying, optimiz- 
ing, and analyzing NC tool paths in version 3.0 
of its Vericut software. A new motif-style inter- 
face provides four simultaneous windows for 
viewing the tool-path simulation. Pull-down 
menus, pop-up windows, and dialog boxes 
make using the software faster and easier. Al- 
so, every window can be resized, relocated, or 
iconified for quick access. Version 3.0 of 
CGTech’s RevPost II, meanwhile, more realis- 
tically simulates an NC machine tool using 
such controller functions as rotary axis pivot, 
fixture offsets, variables, and custom macros. 
Prices for both products—which are compat- 
ible with Unix, VMS, and Windows NT—vary 
depending on modules selected. (Irvine, CA; 
714-753-1050) 
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A Junior Upgrade 
PC/WORKSTATION Release 1.1 of Parametric 
Technology’s Pro/JR ($8000) accepts 3D IGES 
data, so users can create designs in the Pro/JR 
environment from existing models developed 
in other CAD systems. This release also sup- 
ports several new hardware platforms, includ- 
ing those from AT&T, Compaq, DEC, HP, IBM, 
Intergraph, NEC, NeTpower, SGI, and Sun. 
(Waltham, MA; 617-398-5000) 
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Physics for CAD 

WORKSTATION Exa Corp.’s premier product 
is based on the company’s patented Digital 
Physics technology for simulating and analyz- 
ing fluid flow. The product, called ExaRes- 
olute, includes software and Fluid Accelerator 
plug-in boards for SGI workstations and is ex- 
pected to be useful in the automotive industry. 
The system includes a seamless interface with 
PTC's Pro/Engineer and SGI's Iris Explorer. 
(Cambridge, MA; 617-499-7200) 
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ZAUTOFACT2: 

In-House Prototypes 
WORKSTATION A major advantage of the 
RapidTool Process from DTM Corp. (booth 
#220) is that users can quickly produce com- 
plex prototype tooling: In most cases, 


complex mold inserts can be produced in less 
than two weeks. The new process uses DTM’s 
Sinterstation 2000 System to produce core 
and cavity sets for creating prototype injection 
molds and tooling. The RapidTool Process re- 
quires the base Sinterstation 2000, an addi- 
tional batch controlled-atmosphere furnace, 
and the RapidTool Material Startup Module, 
priced at $37,500. (Austin, TX; 512-339-2922) 
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ZAUTOFACTE. 
Inkjet Plotting 
PC The HP DesignJet 750C large-format col- 
or plotter from Hewlett-Packard (booth #642) 
replaces the HP DesignJet 650C plotter. The 
speedy device, which can output a typical col- 
or CAD drawing in 4 minutes in draft mode or 


about 9 minutes in best mode, also can create 
smooth area fills and images with virtually no 
banding. A new parallel extended-capabilities 
port transmits data five times faster than its 
predecessor, and improved AutoCAD and 
Windows drivers perform twice as fast as their 
predecessors. The D-size version costs $6495; 
the E-size version, $7495. (Santa Clara, CA; 
800-851-1170) 
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ZAUTOFACT2. 
Prepare SLA Parts 
WORKSTATION 3D Systems’ (booth #938) 
Maestro Workstation 1.7 now includes the 
Vista automatic support generation module in 
addition to the Part Manager, View, 3dverify, 
CSlice, and Converge modules. Designed for 
use with 3D Systems’ family of rapid prototyp- 
ing and manufacturing stereolithography de- 
vices, Maestro 1.7 dynamically updates dis- 
played part location data and features volume 
and surface area measurements, a refresh 
button, and more rapid part loading into View. 
The price for this CD-ROM-based software 
was unavailable at press time. (Valencia; CA; 
805-295-5600) 
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ZAUTOFACT= 
Generating Models 
PC Stratasys (booth #1052) delivers rapid 
prototyping and modeling with its Fused De- 
position Modeling technology. The system, 
priced at less than $100,000, uses Stratasys’ 
QuickSlice software and includes Support- 
Works and Break-Away Support System 
(BASS), which provide automatic support gen- 
eration and easy support removal. (Eden 
Prairie, MN; 612-937-3000) 
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ZAUTOFACTE. 


E-Size Plots 

PC The $34,995 Solus 5 plotter from Cal- 
Comp (booth #506) plots an E-size drawing at 
400x400dpi in as little as 30 seconds, offers a 
range of data formats and hardware connec- 
tivity, and uses a dry toner. The unit includes a 
32-bit IDT 3081 high-performance processor. 
Standard memory is 16MB of RAM, upgrade- 
able to 32MB, while standard hard disk capaci- 
ty is 270MB. Included are software drivers for 
AutoCAD Release 13 ADI and Microsoft Win- 
dows 3.1. (Anaheim, CA; 714-821-2000) 
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Printer Management 

WORKSTATION An application-independent 
printing solution for Unix workstations, the 
PostScript Level 2-compatible FleXprint pro- 
gram from AutoGraph Int'l. offers a Motif- 
based GUI for controlling such features as 
print quality, tray selection, and EasyColor col- 


By our calculations, about the same time 


you picked up a Sony VPH-1292Q Super 


Graphics Projector. Then again, it's not 


hard to give the impression of possessing 


extraordinary cognitive gifts when one 


owns a VPH-1292Q. After all, it offers supe- 


rior resolution. This is due to the fact the 


VPH-1292Q has a better CRT-9" with mag 


focus, a smaller beam spot, and less flare 


than competing models. But when you 


purchase a VPH-1292Q you not only dis- 


play superior knowledge of graphics pro- 


jector technology, but also basic business 


sense. That's because Sony offers the best 


warranty in the industry: 3 years labor, 3 


years parts, 2 years CRT. All in all, the war- 


ranty reflects our confidence that we have 


one heck of a projector. And with a sug- 


gested retail price of $31,990, a competi- 


tively priced one as well. So if you want a 


top-of-the-line graphics projector pick up 


the Sony-1292Q. Mensa membership card 


not included. For more information, call 


1-800-472-SONY, ext. 1292. 
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So when’d you become a genius? 
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crayons... more than you could ever count, with as 
head colors as you can think of. Aninfinite _ 

n r of canvasses, access to digital animation 
recorders, for rotoscoping, or retouching frames of 
video, ‘3 plates of glass’ to paint on, and suddenly 
imagination takes over. These are just a few of the 
2100 functions that make up TVPaint. Since each of 
these functions orms as quick as lighting and 


are easy and logically accessed from the stylus or 
mouse, you can let er creativity flow. Once you've 
used TVPaint, you'll wonder how you qot by before. If 


> : a - you want restrict your artistic talents to antique 
High FLYer System $14,995 | | |: fener Ua eeine atestionctepaen on | 
2 A canvas, combined with the power of a superb graphics 


A4000/25MHzLC040/18MB Ram/80OMB IDE HD/ ae 77 Apel geras ages ake ara adel pasatnap pois 
HighFlyer w/ PS, Cablekit, FanKit 


Minimum 


i i TVPaint is a drawing program designed by artists for 
a cy FLYer/Toaster/TBC IV/ artists. It contains al the drawing and ima e 
! ocessing tools you would expect to find ina 
vie eae Two 2GB Flyer HD's and 2X CDRom F 5 Graphics pro fart, andimore. At ah artlét orientated 
9GB $Call Available in e+ 4 » p= |. application, it comes with a number of features 
my) 4X CD-Rom $295 Windows, LAS ‘details’ that means the artist will find work a 
| CABLES: Windows-NT, “72 | delightful experience. 


TO-060 GT Tower System] 


ToasterOvenGT-4000 Tower System/ 
50MHz-060/18MB Ram/1GB SCSI-2 HD/ 

FLYer/Toaster/TBC IV/ 

Two 4GB Flyer HD’s and 2X CDRom/ASIM 
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Amiga, & Unix 


«| Octopus Cable $165 | 
‘| Warp A4000 Ext. 
SCSI-2 Kit $120 
a High-D Term.$ 25 [| 
‘| T-OvenGT Cables 
: Flyer $195 
Warp $ 45 
Terminator $15 |, 
TAPEBackUp Drives: |g 
5-10GB 
2.5GB/Hr $1295 
 7-14GB 
: 1.6GB/Hr $2095 
10-20GB 
Fe 5.4GB/Hr $3495 
5 20-40GB 5.4GB/Hr 
$6795 


TVPaint works with 16 million colors and each a has 256 levels oftransparency. The use of 
transparency in this way is one of the keys to TVPaints power. It allows the user to place 
several images in separate layers and mix them in real time, taking into account the 
transparency of each pixel in the process. This multilayered approach is of prime : 

= | importance, it gives the artists incredible freedom and allows them to play around’ with the 
sg image in ways that were previously impossible and always with the highest possible quality of 
# smoothing between images. At any time the artist can be working with up to three images 
which combine to form a single project. - 


Three working images mixed in real time with the alpha value of each pe ge incredible 
power with the ultimate anti-aliasing. perce s with the Personal ion Recorder 
PAR) from Digital Processing Systems, using the automatic Pilot George (Windows) or Arexx 
Amiga). Each function can be combined with all the others: the drawing tools (pen, 
airbrush...), the drawing funtions (continuous drawing, line, curve...), and drawing modes 
(Color, Merge, Impress, Shade, Light...), all of which are pressure-sensitive and whoose 
diameter, power, and envelope are all user-definable.. By combining all the options you have 
2100 funtions that you can set wien. abi ability to use pressure-sensitive graphics tablets. 
The use of pressure sensitive touch tablets which enable the artist to retain hois skills. A touch 
tablet (Wacom for instance) is almost essential to get the complete of TVPaint. Boxe 
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CPUs Are Many Times 
Than Pentium CPU’s 
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The RENDER SAURYS RAX is a Monster Rendering machine which holds 
Upto 10 rack mounted RENDER SAURY> RAX-550A racks each rack mount 
has 2 Alpha-275MHz CPUs. With 20 Alpha-275MHz processors the 

RENDER SAURIUS RA* will give you 5.5 Giga-Hertz of processing Power! 


The READER SAIURYS RAX System gives you the capability of adding 
Rendering Power as needed and the RENDER SAURY> RAX System will 
allow you to Upgrade to Faster and Faster Processors as they become available. 


Call For a custom RENDER SAURY> RAX System: Call 


RENDERSAURUS RA X-S5OA: $15,995 CACHE(ON-CHIP):16K Instuction 
2MB(17ns) Data 
TWO CPUs: 275MHz ALPHA AXP 21064A CPUs 128-Bit Wide Write-Back Cache 
Rax RAM MEMORY CAPACITY: 
2 Banks per CPU, which can be populated with 


Today, the effects on every TV or film you see are computer 3D 
graphics. Now, with LightWave 3D from NewTek, you have the same 
|.) Emmy winning graphics tools used on prime-time TV shows such as 
.f SeaQuest, Babylon 5, Robocop, and Star Trek: The Next Generation, 
Deep Space Nine, & Voyager. And combineing LightWave with the 

Rendersaurus WorkStations allows you to take a powerfull Byte out 
of your computer 3D graphics. $ 


each with: 128-bit external data path, 


j een ree: 16MB to 1GB of 72-pin SIMMS 60-80ns RAM 
ere i ih ae eset 128-bit RAM Architecture 
re E A Li E r< S AX rug dh S$ LW? yj 5A3 SEE ee rate Rax SCSI-2 DRIVE:50OMB HardDisk 
Includes: LightWave3D 4.0 Alpha-NT, 17" monitor, 4X CD-Rom, | a res 5 : ae — 


Each RENDER SAURUS RAX-550A 
needs 2 Banks (1 for each CPU) to b 
filled with High Speed RAX RAM 


RAX RAM 32MB &KAANK $Call 
RAX RAM 64MB BANK fCall 
RAX RAM 128MB KAANK $Call 
RAX RAM 256MB KAANK Call 
RAX RAM 512MB KAANK $Call 


2GB HD, 32MB Ram, Ethernet, Keyboard, & Mouse. 


RENDER SAURUS RAX-5S50A: £15,995 
2 Alpha-275MHz CPUs, 


2 Rax Ram OMB Bank (OMB total) 
2 SCSI-2 SOOMB (1GB total) 


RENDER SAURUS RA X-550A32R: £18,995 
2 Alpha-275MHz CPUs, 
2 Rax Ram 32MB Bank (64MB total) 


: RENDER SAUR-~BC200M° $6495 


200MHz Alpha AXP 21064A CPU / 2MB of Cache & 32MB Ram 


RENDERSAUR~BC233A° F495 


233MHz Alpha AXP 21064A CPU / 2MB of Cache sees Ram | 2 SCSI-2 500MB (1GB total) 
RENDERSAUR~BC275A £9995 r| DRIVE RAX: $ Call for Configuration 
275MHz Alpha AXP 21064A CPU / 2MB of Cache & 32MB Ram : [ee : 

Each of these RENDER >A UR Y> systems comes complete with: / - 7ALPHA SOFTWARE _LightWave3D ver4.0 
500MB HD, 2X CDROM Drive, Ethernet, 14" SVGA Monitor, * (SUPER BUNDLE Impact Alpha 
keyboard, ie Winlmages Morp 


DPS PERCEPTION (PCI-Bus) $1895] 

DPS Capture Card $ 845 

4MB UpGrade Stealth64 $ 95 

MONITOR UPGRADE: 

14" to 17" High Resolution $ 595 by 
17" to 21" High Resolution $1195 i 


h 


Phong 
Rendered 
Object 


cue si Pee onan Mane SN AP M APS: Fields & Foliage 
as» ! me * Building Materials & Fabrics 
: Whereas other texture libuaries help you enhance objects 


THE PROFESSIONAL’S CHOICE FOR CREATING Pe cts) en, | you created snap Maps help you create objects! 
AND CONVERTING 3D LOGOS AND OBJECTS Postscript Hf : oe tian st j 


. . File mY ae is - . ‘ 
ro oes sie ale: BOTS on ie Fields & Foliage $129.95 
PolyForm is the professional’s choice 4 ee J : ‘ ° Building Materials & Fabrics $129.95 
@ ro row, cae | fF creating and converting 3D logos lege wet! | Super Bundle: F&F plus BM&F $240 


and objects. Use PolyForm’s 
AND CONVERT 20 3D ful auto-tracing facilities t 
a ee powerful auto g fac s to 
FILE FORMATS automatically convert your scanned 
or .BMP logos into 3D outlines. Then 
use PolyForm’s logo wizard to easily 
extrude and bevel your logo. 

@ LOGO WIZARD CALY Do you have any 3D objects that you , = 
EXTRUDES AND BEVELS cannot load? PolyForm will load and Sf 
Locos _ | save 20 different 3D file formats, 

_ | allowing you to convert between all of them. And best of all, PolyForm will let 

Gp CONVERT EPS FRES you view your objects in a fully interactive viewer, making it ideal for quick 
AND FONTS TO 3D _ | and easy viewing of all your 3D objects. You can move, rotate and scale any 

object in any one of 5 different rendering modes. And with the additionof 

advanced polygon optimization algorithms, visual 3D hierarchy dialogs and full 

conversion of EPS files and fonts to 3D, PolyForm is the must have’ utility for 
THE FACTS today’s 3D professional. 


MOVE, ROTATE AND 
CCALE ANY GRJECT 


1 Auto-trace scanned logos and shapes to 3D with ease and accuracy. 

1 Convert full color PostScript and .EPS files and fonts to 3D. 

1 Load, save and convert 20 3D file formats, including 3D Studio (ASCII and Binary), DXF, 
truespace (ASCII and Binary), Wavefront, LightWave 3D, Imagine, Scult 4D (Amiga), 
Caligari (Amiga), Visa Pro DEM, Scenery Animator DEM and many more. 

1 Rendering modes include Phong, Gourad, flat, hidden and wire frame. 

1 Select and manipulate multiple objects simultaneously. 

1 Full-featured surfaces dialog with global editing. 

7 Real-time 3D polygon surface stroking, surface flooding, surface 

13D extrusion and beveling with user definable router bits. 

1 Extensive object manipulation algorithms including: CoPlaner, Polygon Reduction, 
Vertexes Reduction, Auto-Polygon Flipping, Polygon Breakup and many more. 

1 Load multiple objects and scenes. 7 picking, flipping and selecting. 

1 Full object hierarchy support. 7 Real-time 3D point editing. 


om 


MOVING TEXTURES $235 : ey § ELT VAsAN SE ~ > Windows Intel 
IPO i Vi 


STOCK FOOTAGE FOR COMPUTER ANIMATORS Formats: — Ag = = EN ee OD  6WWin-NT Alpha 


INCLUDES CD ROM &REFERENCE VIDEO (pe $calit) | eee El 5 Win-NT MIPS 


Moving Textures 100 contains 22 texture sequences for use incomputer = | AMIGA 
animations. Two types of image sequences are included on the CD ROM. — i 


Tru Maps: bye i 4 wii’ Boiling, Burst, Calm, Disturb, : i y. ie SGI 
2 versions of a Time Lapse cloud v fy q Jiggle, Liquid, Pour, Rough, #Fg sil 


animation, cackling fire , smooth ALN ; +. Spots, Swift, Tide, Water A, 
burning flames, bubbling steam, ‘ie | Water B Waves A. & Waves B: 


ocean water, and slow moving smoke. 


Moving Textures 100 contains 22 image sequences that can be used as backgrounds, 


foregrounds, or texture maps in computer animations. With this product, animators can ie _ % competitive upgrade 
effortlessly add natural phenomenon (such as clouds, fire, smoke, and water) to their work. * ioe 


Moving Textures 100 is ideal for computer artists who are looking for new and creative ways oe 
to increase the value of their work. ay 4 
Moving Textures 100 JPEG works with the ee DOS/WINDOWS programs: 


3D Studio, Animator Studio, Adobe Premiere 4.0, Elastic Reality, Transjammer, CorelIMOVE, and 
any mal ike leap that accepts JPEG eee sequences. AS a convenience for 3D studio users, 
an Image File List (IFL) is included for each sequence. 


*Call for Details 
Fiber Factory 


Lock & Key | i Sok Py Key ™ 


Meee hora mae is A Powerful Motion Plug-in 


intel 


Alpha For Lightwave 3D Release 4.0 


ebeed laa! a a le 9 - Eliminate "foot slide" during walk animations 
: - Simulate peeing on a frame-by-frame basis 


ly Choice For A Physics . - Lock an object to a bone! 


dmulation Package. For Dynamic , , Aa Available for Amiga, Intel and Alpha platforms! 
Lightwave3D! « lealities LUCI NCU 90, p p 


Automatically computes phisics properties of \ VIOTION PL = iN : 

objects including mass, centroid, and inertia. Bi el a L limi ted O ffer 

Accurate and friendly collision detection ensures eS OR LICHT W AVE 2] ONL Y 

your objects do not penetrate.Objects don’t get the =~ tn Oh a 

‘jetters’ when resting.Make your objects out of a a 95 SHIPPING 
variety of predefined Materials or create yourown |, 

by modifying the density, elasticity, and roughness. 

Create ‘Engines’ and apply them to objects to make 

them move realistically. Choose among Gravity, 


Motor, Thruster, Spring, Force Field, And More. = Lock & Key is a powerful Motion Plug In for LightWave 3D 4 with Lock & Key 
Dee eee regen: seed Separately.2e0 ou can simulate parenting of any item to any other item on-the-fly. 

ee ants eis A aaa { it to k haracters feet on the ground without sinking or slindin 
IMPACT! Windows $425 Di a oe ce Slag J oe 
Wiha anayemreres | have your characters pick things up without using duplicate objects, use it 
Wittarniine eee ceeeeere =| on bone hierarchies to eliminate gimbal lock. 


IMPACT! Amiga Lock & Key is a full LightWave3D 4.0 complate Plug-in and runs from inside layout. 


Terms and Conditions: Call for shipping rates, warranties, and other policies that apply. Quantities are limited and prices are subject to change without notice. Anti Gravity Products 
(AGP) accepts COD orders payable by cashier's check only. Payment must accompany all purchase orders. We are able to offer quantity discounts to dealers and system builders. Or- 
ders may be paid by Visa/Mastercard. All sales are final. No refunds, please. Defective exchanges are for same product only and must have a Return Material Authorization number 
(RMA), be in original packaging, and condition. No guarantees are implied as to product performance with your system or as to manufacturers claims and specifications. A 20% 
restocking fee applies to all exchanges of unlike products or any orders that are cancelled after shipping. All orders cancelled must obtain a cancellation number. All exchanges are at 
our option. AGP is able to ship via, 1) Federal Express: Priority, Standard Overnight, and Second Day Economy; 2) UPS overnight, Second Day, and Ground. Most orders are 
shipped within 48 hours for your convenience. Shipping damage must be reported directly to the carrier within 10 days. Federal Express logos used with permission. This 
advertisement, its contents, and its style are the Copyright of Anti Gravity Products and cannot be duplicated without express written permission. All trademarks are the property of 
there respective companies. 


FAX (310) 576-6383 


or correction. Available in CD-ROM form, 
FleXprint sells for a single-user price of $695. 
A $195 FleXimage option lets users exchange 
image file formats between various applica- 
tions. (San Jose, CA; 408-436-7227) 
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Create Magical Color 

PC/MAC New color-screening technology 
and improved color management tools top 
the list of features in QMS’ magicolor CX color 
laser print system. The color-screening tech- 
nology, ColorSmooth, uses randomly placed 
micro-dots to produce bright colors, smooth 
tones, and sharp renderings and to eliminate 


rosettes, moiré patterns, and banding. The 
improved OMS Ocolor color management 
technology provides automatic and cus- 
tomizable color optimization. Also, new print 
drivers incorporating Ocolor tools ensure 
color matching for Windows and Mac appli- 
cations. Added features include 600x600dpi 
resolution and print speeds of from 3- to 
6ppm in color and 12ppm in monochrome. 
The system costs $7999. (Mobile, AL; 800- 
523-2696) 
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Color-Controlled Printing 

PC Vivid Image Company’s ImageBox is a 
stand-alone controller unit that electronically 
converts what is seen on a user’s PC screen to 
what actually prints out. Priced at $8995, the 
Alpha-based controller works with HP’s De- 
signJet, Encad’s NovaJet, and CalComp’s 
TechJet wide-format inkjet printers. Some 
features include automatic closed-loop color 
calibration, auto-scale print sizing, auto- 
reprint, and touch-screen controls. (Torrance, 
CA; 310-618-0274) 
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Network Printer 

PC/WORKSTATION Automatic file recognition 
for many common image formats as well as 
scaling and rotation, multi-formatting, and 
color adjustment are only some of the fea- 
tures in Codonics’ NP-1600 Photographic Net- 
work Printer. Both paper and transparency 
material can be used interchangeably on this 
$9995 unit, which supports media sizes rang- 
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ing from 8.5x11 to 9.5x14 inches. (Middleburg 
Heights, OH; 216-243-1198) 
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Back Up and Restore 
WORKSTATION Falcon Systems’ (booth #374) 
FalconFastBack is the only backup-and-re- 
store program designed exclusively for SGI 
users. Typical performance for the $2499 
product is 45MB/minute on 8mm and digital 
audio tapes. Accessed locally or remotely, the 
software can back up multiple file systems 
concurrently, and the backup is portable to 
any Unix system. FalconFastBack can also re- 
store “crashed” drives. Falcon also offers the 
FalconFastFile 3.2 file server using 128MB of 
memory. (Sacramento, CA; 800-326-1002) 
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Storage Options 

WORKSTATION Full video-on-demand 
performance highlights Storage Concepts’ 
Videoplex servers, which feature continuous 
real-time output, instant response, random 
frame access, and digital video and stereo au- 
dio fidelity. This MPEG-based system compris- 
es a host processor, disk storage ranging from 
a single 4.2GB Seagate Barracuda drive to sev- 
eral RAID arrays, and MPEG decoders. 
Recording and playback times range from 6 
hours to 160 hours (at a 1.5MB/second transfer 
rate), and the servers can output up to 320 si- 
multaneous video channels using 40 decoder 
modules, with each MPEG-1 video decoder 
module providing 8 video channels. (Irvine, 
CA; 800-525-9217) 
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Portable Storage 

PC Designed to increase hard-drive capacity 
and provide disk portability for laptop, note- 
book, and desktop systems, the 500MB native- 
capacity Data Traveler from Kingston Tech- 
nology Corp. also uses a disk compression 
utility to provide easy access to up to 1GB of 
data storage capacity. This external hard drive 
plugs into the parallel printer port of any sys- 
tem and features QuickSwap, which enables 
disks to self-configure when inserted into the 
receiving frame. The DT200EX costs $480 for 
a 127MB version, $595 for a 254MB version, 
and $795 for a 500MB version. (Fountain Valley, 
CA; 714-435-2600) 
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Desktop Disk Library 

WORKSTATION Cybernetics’ CY-20P optical 
disk library can store 26GB on 20 disks and 
provides a 2.2MB/second read rate, a 
1.1MB/second write rate, and an average seek 


time of less than 18.9 milliseconds. The drive 
can read and write 1.3GB, 1GB, and 650MB 
disks in both erasable and WORM formats. 
Unix systems can take advantage of the CY- 
20P’s Robotic Control Software, which lets 
users move, load, and unload disks inside the 
library, from a terminal, without manual disk 
handling. (Yorktown, VA; 804-833-9000) 
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ZAUTOFACT. 
Muscie Machine 
PC The 8500 Series Man Machine Interface 
from Comark Corp. (booth #949) features a 
17-inch, 1280x1024dpi, 0.28mm display; a 
90MHz Pentium PC with three 32-bit PCI slots 
and four 16-bit ISA slots; and Windows 95 op- 
erating system, all for $7495. Options for this 
NEMA+4 factory-hardened workstation include 
up to 128MB of main memory, a 2GB hard 
drive, industrial pointing devices (mouse, 
trackball, or glidepoint), and network inter- 
faces. (Medfield, MA; 508-359-8161) 
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Video Workhorse 

PC/MAC New digital effects and functional 
enhancements are available for the Alladin 
digital video workstation through Pinnacle 
Systems’ Alladin StudioPak Option. Priced at 
$990, the product offers manual highlights, 
trail flares, strobes, posterize and solarize 
tools, and an axis cursor. An advanced paint 
package includes typography tools, Alladin in- 
put switching, spline-based shapes, chroma 
keying, and batch-mode file conversion. (Sun- 
nyvale, CA; 408-720-9669) 
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Spectra Workstation 
WORKSTATION According to Virtual 
Computing Technologies, its Spectra work- 
station, targeted at 3D graphics, animation, 
and video professionals, is powerful enough 
to compete with SGI workstations. Starting 
at $4995, the Spectra, which is built around 
the DEC Alpha AXP, comes with 16MB of 
RAM, a 1GB SCSI-2 A/V hard drive, six-speed 
NEC SCSI CD-ROM, 64-bit video, and a 15- 
inch Sony Trinitron monitor and Syquest 
135 drive. The expandable Spectra systems 
run Windows NT, OSF/1, and VMS and are 
available with two different graphics en- 
gines: the Ellesde and Ellesde Lite, both of 
which support OpenGL. The Ellesde Lite can 
shade 300K polygons per second, while the 
Ellesde refines that number to 140K 
Gouraud-shaded anti-aliased texture 
mapped polygons per second. (Bozeman, 
MT; 406-585-8903) 
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ZAUTOFACTE. 
Fast Graphics 

PC AccelGraphics (booth #964) has designed 
its Panther graphics accelerator board to scale 
with the speed of the host CPU— the faster 
the CPU, the faster the graphics (125K trian- 
gles/second with a 150MHz Pentium or 250K 
triangles/second with a 66MHz P6). The board 
is optimized for a screen resolution of 
1024x768 with 8-bit double buffering but can 
also support other screen resolutions and col- 
or depths. Added features include a 16-bit Z- 
buffer, optionally upgradeable to a 24-bit Z- 
buffer, and full support for dual-screen con- 
figurations. Pricing was not determined as of 
press time. (San Jose, CA; 408-441-1556) 
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Cinematic Movies 

PC According to Boca Research, its Voyager 
Movie Player multimedia graphics card not 
only provides high-performance graphics ac- 
celeration but also lets users play back cine- 
ma-quality MPEG video from a CD-ROM or 
hard disk with the quality of SRS Labs’ 3D Sur- 
round Sound. By supporting the MPEG stan- 
dard in hardware, the card reportedly guaran- 
tees smooth full-motion, full-screen video at 
30fps. Features include a true 64-bit graphics 
engine and PCI bus interface and 1MB of RAM 
(upgradeable to 2MB). Suggested list price is 
$399. Applications supported include Win- 
dows 95, Windows NT, Windows OS/2, Auto- 
CAD, and Microstation. (Boca Raton, FL; 407- 
997-6227) 
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interactive Video 

PC By supporting Intel’s wavelet-based Indeo 
video interactive, the WakeBoard from Digital 
Video Arts Ltd. enables real-time, profession- 
al-quality capture and compression of Indeo 
video as a keyframe video file. Captured video 
can then be edited and output to videotape or 
recompressed in near-real time as a full Indeo 
video interactive file for playback on a Video 
for Windows-equipped PC or Mac. This $2995 
board comes with $1500 worth of video-edit- 
ing and 3D effects software. (Dresher, PA; 215- 
576-7920) 
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LightWave Modeling 
AMIGA MacroForm version 1.0 Powerful 
Modeling Macros for LightWave 3D, from 
One and Only Media, comprises 20 modeling 
tools for artists and industrial designers. The 
$198.95 product features the RailToolz envi- 
ronment and boasts such utilities as Align & 


Center, Dimensions, and KeyMaster. (Vaux- 
hall, NJ; 908-964-4546) 
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Growing Trees 

PC _ Realistic 3D polygon-based tree models 
can be generated using MECN Graphics’ The 
MECN Tree Factory. Once generated with this 


$129 product, a model can be exported in DXF, 
RAW, or LYO (LightWave 3D object) file formats. 
An on-line tutorial introduces users to the 
product's basic concepts. Also available is the 
Tree Properties Collection 1 disk, which con- 
tains 10 predefined trees for The MECN Tree 
Factory. (Oklahoma City, OK; 405-721-4973) 
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3D Studio Raytracing 

PC New in version 1.5 of RayMan, the ray- 
tracing software for 3D Studio from VisArt 
Computergrafik GmbH, are animation with 
field rendering, improved rendering speed, re- 
duced memory requirements, new stereo 
modes, and improved bump mapping. This 
$399 product imports 3D Studio scene files 
complete with objects, lights, textures, map- 
ping, camera, and animation data. It reads the 
following files for texture mapping, back- 
grounds, or masks: TGA, TIF, GIF, PCX, BMP, 
JPG, CEL, FLC, FLI, and IFL. (Oberhausen, 
Germany; +208-85738-0) 
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Intelligent Touch 
PC/MAC/WORKSTATION Incorporating the 
Sony Multiscan 20SE high-resolution monitor, 
the IntelliTouch TouchMonitor Model P284- 
20SE from Elo TouchSystems Inc. features a 
flicker-free refresh rate of up to 80Hz and a 
0.30mm dot pitch. The product’s surface- 
wave technology relies on the measurement 
of time, which is unaffected by variables such 
as changes in environmental conditions and, 
therefore, provides stable and precise touch 
coordinates. Single-unit pricing is set at $3140. 
(Fremont, CA; 510-651-2340) 
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Color-Sensitive Display 
PC/MAc_ The beam current feedback, digital 


uniformity compensation, and on-screen col- 
or temperature selection features of Sony’s 
Multiscan TC Trinitron Color Graphic Dis- 
play enhance maximum color fidelity and 
stability for accurate, consistent color repro- 
duction. The monitor is compatible with Ap- 
ple ColorSync 1.0 when used with TCware 
software and is fully compliant with Energy 
Star, TCO 92, and MPRII safety regulations. 
This 20-inch monitor, with a viewable image 
area of 19.1 inches, costs $3950. (San Jose, 
CA; 800-352-7669) 
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Digital Imaging Defined 

PC _ Pixo Arts’ Picaxo 3.0 system has been op- 
timized to scan photos, import and RIP Post- 
Script files, and output to large-format plotters 
and high-res film recorders. According to Pixo 
Arts, Picaxo can rasterize a 36x48-inch print at 
300dpi (close to 500MB file size) in less than 2 
minutes. Picaxo also converts Kodak Photo CD 
data from YCC to RGB or CMYK color models, 
on the fly and ready for output. A complete 
$29,950 system includes professional flatbed 
and 35mm scanners; a Pentium 130MHz PC 
with 64MB of RAM; a 2GB hard drive; a 4X CD 
read/write drive; and a 36-inch inkjet printer. 
(Mountain View, CA; 415-949-2578) 
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Facilities Planning 
PC Running under Windows, LayOPT from 
Production Modeling Corp. (booth #511) gen- 
erates a range of layout alternatives so facility 
planners can explore a number of solutions to 
their design challenges. Given an initial layout 
design, LayOPT checks all possible depart- 
ment combinations to determine the best lay- 
out solution for each facility. Pricing for the 
standard version of this automatic, interactive 
program is $7200. The AutoCAD version costs 
$9000. (Dearborn, MI; 313-441-4460) 
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ZAUTOFACTS. 
Manufacturing Simulation 
PC One of the most notable enhancements 
to the $13,900 ProModel 3.0 program from 
ProModel Corp. (booth #310) is the crane fea- 
ture, which lets users model overhead cranes 
with one button click. Also, ProModel’s logic 
builder offers a wizard-like feature that lets 
users handle complex logic in a simple man- 
ner, and its views feature now lets users define 
specific areas of the model layout. (Orem, UT; 
801-223-4600) 
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Computer Graphics Schools 

The Complete Guide to Animation and Computer Graph- 
ics Schools lists US colleges and universities that offer 
programs related to the graphics and animation field. Also 
discusses curricular emphasis and contains profiles of 
accomplished animators, producers, and directors. Wat- 
son-Guptill Publications (New York), 317 pages, $16.95. 
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Bitmapped Graphics 

The Revolutionary Guide to Bitmapped Graphics is a 
book/CD set that shows experienced programmers how 
to incorporate professional graphics into their applications 
using Assembly Language and C. Wrox Press Ltd. 
(Chicago), 530 pages, $44.95. 

CIRCLE 182 


PC Animation 

Computer Animation: Programming Methods & Tech- 
niques provides programmers with the techniques need- 
ed to produce state-of-the-art animation on the PC. Mc- 
Graw-Hill Inc. (New York), 470 pages, $39.95. 
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Printer/Plotter Report 

BIS Strategic Decisions (Norwell, MA) offers its 7995 
Wide Format Printers and Plotters Report: Understanding 
User Needs Today and Tomorrow, which discusses the 
techniques for succeeding in this evolving market, and 
forecasts the growth of color inkjet and print technologies. 
66 pages, $1295. 
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3D Studio Plug-Ins 

3D Studio IPAS Plug-In Reference is a book/CD set that 
features more than 100 plug-in demonstrations and 
shows how to apply special effects and achieve profes- 
sional results. New Riders (Indianapolis), 284 pages, $55. 
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Creating Desktop Video 

Desktop Video Studio is a book/CD set for those interest- 
ed in producing digital video for broadcast and multimedia 
on Mac and Windows PCs. Also features tips and expert 
advice on setting up a desktop video system, capturing 
and producing video, and preparing video for multimedia, 
broadcast, and videotape. Random House Electronic Pub- 
lishing (New York), 432 pages, $40. 

CIRCLE 186 


Windows 95 Reference 

Special Edition Using Windows 95 is a book/CD set that 
covers all of the operating system’s features. Also fea- 
tures extensive coverage of The Microsoft Network. QUE 
(Indianapolis), 1344 pages, $34.99. 
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Graphics Product Reviews 

Written for Windows users planning to purchase graphics 
software, Create Your Own Graphics Workstation features 
reviews of every major product currently available. Also 
provides information on video display monitors, laser 
printers, multimedia software, and more. McGraw-Hill 
Inc. (New York), 320 pages, $24.95. 
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MPEG1 Encoder 

PC Developed to compress video signals for 
CD-ROM, Video CD, and CD-i applications, the 
RTE-3000 MPEG1 real-time encoder from 
Sony Electronics includes a range of automat- 
ed functions. The basic encoder conforms to 
the MPEG1, ISO standard 11172 and offers 
functions such as real-time analog video and 
audio encoding with simultaneous video and 
audio decoding, VTR control, and a time code 
input capability. The basic encoder can be up- 
graded to allow for digital inputs, high-perfor- 
mance digital pre-filtering, and sophisticated 
compression control software. Price ranges 
from $30,885 to $80,000. (Montvale, NJ; 800- 
635-SONY) 
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Digitize Anything 
PC/MAC/WORKSTATION Science Accessories’ 
Freepoint 3D digitizers—which replace the 
company’s GP-12 3D product line—use an er- 
gonomic and unrestricted hand-held probe, 
are portable, and can digitize any material. 
The digitizers are available in three sizes— 
3.5x3.5x3.5, 8x8x8, and 16x8x8 feet, priced at 
$4995, $5995, and $6995, respectively. To digi- 
tize an object, users touch the surface of the 
object with the handheld probe, then fire the 
probe. Freepoint 3D works indoors or out- 
doors, in artificial or natural light, and will dig- 
itize any ferrous or non-ferrous material. (Co- 
lumbia, MD; 410-381-6688) 
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Transferring Files 

PC ‘TransferPro for Windows from Digital In- 
strumentation Technology is a high-speed file- 
transfer program that lets users read and 
write Mac files on their PC. The product, 
which formats according to drive capacity 
rather than vendor ID, writes a Mac device 
driver to the disk or cartridge and supports 
Mac disks of from 1GB to 4GB per partition as 
well as 2-terabyte Mac partitions. Also includ- 
ed are graphics image viewers and converters 
that let users preview a large number of im- 
ages and convert them from one type to an- 
other. Available on a 3.5-inch floppy disk, the 
product costs $169. (Los Alamos, NM; 505- 
662-1459) 
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Photos for imaging 

PC/MAC Computer shortcuts such as the 
blue-screen-constructed Transflectence Chan- 
nels and color-balanced and sharpened imag- 
ing are some of the highlights in MetaTools’ 
(formerly HSC Software) KTP Power Photos II 
CD-ROM. The product contains 375 RGB TIFF 
images on five CDs and costs $199. (Carpinte- 
ria, CA; 805-566-6200) 
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EVENTS 


4-8 Supercomputing ’95, held in San Diego. Con- 
tact: ACM and IEEE Computer Society (619-534- 
5039); (fax: 619-534-5113). 


5-7 ShowBiz Expo, held in New York City. Contact: 
Advanstar (800-854-3112 ); (fax: 714-513-8481). 


9-12 MacWorld, held in San Francisco. Contact: 
Mitch Hall Assoc. (800-945-3313): (fax: 617-440- 
0300). 


17-20 Medicine Meets Virtual Reality, held in San 
Diego. Contact: Aligned Management Assoc. (619- 
751-8841); (fax: 619-751-8842). 


22-26 USENIX Technical Conference, held in San 
Diego. Contact: Usenix Conference Office (714- 
588-8649): (fax: 714-588-9706). 


_ February” 


6-8 Medical Design & Manufacturing West ’96, 
held in Anaheim, CA. Contact: Canon Communica- 
tions Inc. (810-392-5509); (fax: 310-392-4920). 


8-10 Winter Internet New York-Online & On the 
Web, held in New York City. Contact: American Expo- 
sitions Inc. (212-226-4141); (fax: 212-226-4983). 


9-12 Milia, held in Cannes, France. Contact: Milia 
(212-689-4220); (fax: 212-689-4348). 


13-15 Networks Expo, held in Boston. Contact: Net- 
works Expo, (801-655-8024): (fax: 805-654-1676). 


13-16 MICAD, held in Paris. Contact: World Com- 
puter Graphics Association (703-578-0301); (fax: 
703-578-3386). 


20-22 Digital Hollywood/internet Los Angeles— 
Online & On the Web, held in Los Angeles. Contact: 
American Expositions (212-226-4141): (fax: 212- 
226-4983). 


5-7 Intermedia, held in San Francisco. Contact. 
Reed Exhibition Companies (203-840-5634); (fax: 
203-840-9878). 


14-20 CeBIT Hannover ’96, held in Hannover, Ger- 
many. Contact: Hannover Fairs USA Inc. (609-987- 
1202): (fax: 609-987-0092). 


18-21 National Manufacturing Week Conference, 
held in Chicago. Contact: Reed Exhibition Compa- 
nies (203-840-5878): (fax: 203-840-9878). 


28-31 Seybold, held in Boston. Contact: Softbanks 
Expo. (800-488-2883): (fax: 415-688-4396). 
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The CAD Rating Guide 


A Tool for the Evaluation of Computer-Aided Design Systems 
including FEM, GIS, and Animation Systems 


FEATURING: 


I-DEAS M.S. 1.3 “In our more than 15 years of newslettering and technology book 

3D Studio 4 EMS 3 reviewing, never have we seen so much value for the dollar." 
Anvil 5000 4.0 MSC/Aries 6.1 -Ed Forrest, A-E-f Automation Newsletter 
ArchiCAD 4.55 MicroGDS 4.0 
Architrion 5.8 MicroStation 5 "One of the most thorough works of its kind..truly a class 
Arris 6.0.6 PointLine CADD 10.1 4°". 
AutoCAD 13 Pro/ENGINEER 14 “Managing Dutanaa 
Bravo 4.0 ProfitCAD 3.2 
CADDS 55.0 SolidDesigner 2.1 “ae CAD Rating Guide is a steal. This is a must for any serious 
CADKEY 7 STRIMI00 5.4.1 0 (user. mie | 
Catia v4+1.4 System 9 v5.3 The Surin 
DesignBid 3.2 Unigraphics 10.4 
Drawbase 1.2win Varimetrix 3.1 an exceptional bargain...The names, descriptions, and list 
Euclid 3 11d Visionaal 20 prices alone are worth the $150 price tag. 
form.Z 2.6 VisualCADD 1.1 Bes anna peamesii «0 
GDS 5.4 XCAD 3.0 

; “thorough, well-researched, and altogether practical for 
Generic CADD 6.0 + II1 other systems anyone using, or interested in using, CAD. ries oNee you a 


starting place you could never h 


443 to pravate for yourself. 
Whether you have been using C 


D for a while, or are just 


considering its use, this book has much to offer you. More | 


than anything, it will save you time.” 
- Dr. Joel Orr, President, NCGA 


For more information: 


ZEM Press 
8220 Stone Trail Drive, Suite C 
Bethesda, MD 20817-4556 


e4.. 


EDITION | 


COMPLETELY REVISED FOURTH EDITION 


A reference work for CAD systems and for the comparison of CAD systems — for use as a basis for 


forming your own evaluations. Looks at the aspects of systems which are relatively stable from release 


301-365-1159 
301-365-4586 fax 
74777.3073@compuserve.com 


North America: $150 + s&h 
elsewhere: $195 + s&h 


to release. 620 pages of background information, 
programs for mechanical and AEC design and drafting, mapping, three-dimensional and solids modeling, 
structural analysis, GIS and animation. Includes comments from individual users of the CAD systems 
and statements from the CAD vendors. More than 500 words in an illustrated glossary. 150 pages of 
tables, plus 30 pages of categorical listings. Extensive 2250 entry index. Includes diskette of tables. 
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For more information on these companies, please see their advertisements in this issue. 


Viewpoint DataLabs 


Company Overview 


Founded in 1988, Viewpoint DataLabs International is the 
pioneer and worldwide leader in 3D modeling and 3D data 
distribution. Viewpoint’s custom and catalog products and 
services — including its 3D Datasets, widely recognized as 
the de facto industry standard for three-dimensional models 
— are used by modelers, animators, producers and developers 
to create highly realistic 3D animations and special effects. 
Customers benefit from Viewpoint's leading-edge talent, 
tools and techniques that deliver powerful core content and 
help speed the creative process. 


Customers 


Viewpoint serves as a primary source of creative content 
for the games, film, broadcast, interactive and industrial 
markets; military simulation market; and desktop presentation 
graphics market. 


Viewpoint's customers include such distinguished companies 
as R/Greenberg; Digital Domain; Pacific Data Images; Boss 
Films; Sega; Sony; Acclaim; Knowledge Adventure; and 
Creative Multimedia. 


Products and Services 
3D Dataset Models 


Viewpoint offers the world’s most comprehensive catalog of 
3D Datasets, including thousands of models in a wide 
range of categories representing people, places and 
things. These Datasets are available in varying resolutions 
in more than 70 file formats and are compatible with all 
major 3D software applicatons and hardware platforms. 
Viewpoint also offers a large catalog of Motionsets™ — 
prebuilt motion data. 


Custom 3D Modeling Services 

In addition to offering its catalog of Datasets, Viewpoint is 
the world’s leading supplier of custom 3D modeling services. 
Viewpoint’s custom models have supported award-winning 
special effects in feature films such as “Batman,” “The Shadow,” 
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“Alien 3,” “Toys” and commercials such as the Shell Oil 
“Dancing Cars” series. Leading game vendors rely upon 
Viewpoint for creating characters and props for their 
popular action titles. 


Motion Capture / Scanning Services 

Viewpoint has announced the first international 3D motion 
capture / scanning services in Los Angeles and London, 
enabling the creation of highly-realistic motions and “virtual 
actors.” The services — which offer an industry-neutral 
approach — provide a rare combination of top creative and 
technical expertise, coupled with state-of-the art motion 
capture and 3D laser scanning techniques. Viewpoint's client 
list for laser scanning includes many actors and celebrities 
from the Hollywood community. 


Title Licensing for Game 


Developers 


Viewpoint offers a unique title licensing 
solution for game and multimedia developers. 
For one low, flat fee per title, with no royalty, 
developers gain access to Viewpoint’s 
entire catalog of 3D Datasets. 


World Wide Web 

Viewpoint’s new World Wide Web site 
provides a dynamic interactive vehicle for 
users to instantly access, browse, and 
purchase Viewpoint's entire catalog of over 
3,000 3D Dataset models. The site also 
includes the Avalon free 3D archive — the 
world’s largest library of public domain 3D 
models, textures and utilities. In addition to 
3D content, Viewpoint’s home page provides 
a comprehensive information center for the 
3D industry featuring: news tips and tricks, 
demos , job postings, tutorials, tools and links to 3D software 
and hardware vendor Internet sites. Viewpoint will update 
on-line information on a daily basis, giving users instant 
access to the latest in 3D. http://www.viewpoint.com 


Distribution / Publishing 


Viewpoint Datasets are delivered to customers on the 
DataShop™ CD-ROM, disk, tape, or delivered electronically 
through its BBS and through CompuServe, America OnLine, 
and its home page on the World Wide Web. 


Viewpoint also publishes 3D models developed by third parties. 
Viewpoint's Digital Asset Development program certifies 
these models, ensuring they 
meet stringent quality standards. 
With this service, Viewpoint is 
rapidly expanding its catalog of 
models and creating a market 
for high-quality 3D data that 
was not proviously available 
commercially. 
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Mitsubishi Electronics 


a's MITSUBISHI ELECTRONICS AMERICA, INC. 


The Super Source in Imaging 


The Mitsubishi name is synonymous with 
product consistency, longevity and advanced 
technology, defining Mitsubishi Electronics 
as a true innovator and proven leader year 
after year. 

Nowhere is this more true than in the area 
broadly defined as “imaging.” Whether the 
image appears on a monitor in the form of 
multimedia presentations or as advanced 
CAD/CAM/CAE displays, it will always be 
razor sharp and reliable if it’s Mitsubishi. 

This holds just as true with hardcopy. 
Mitsubishi color and monochrome printers 
for desktop publishing, graphic arts, science, 
industry, and medical imaging support these 
same, proven high standards. 

Recognizing the diverse markets it serves, 
Mitsubishi Electronics takes great care to 
ensure quality consistency across a broad 
range and selection of display and printer 
products. 


Color Monitors 


Mitsubishi stands above everyone else when 
it comes to monitor technology. No other 
company produces higher quality products. 
Greater performance. Renowned durability. 
Innovative technology such as the new, revolu- 
tionary DIAMONDTRON™ CRT design. 

An extensive line of Mitsubishi 
yy Color monitors from 14" to 
42" (13.0" to 40.0" 
diagonal viewable 
image) ensures you'll 

get the right size and 
performance characteristics for virtually every 
application you can think of — from general 


business to advanced CAD/CAM/CAE. 


Color and Monochrome Printers 


Mitsubishi’s line of high resolution 
color/monochrome analog and color digital dye 
sublimation and wax thermal printers scans a 
broad range of technologies and applications. 
Any image-critical application, whether its 
CAD/CAM/CAE, computer graphics, general 
business, electronic prepress or medical will 
benefit choosing from a combination of features 
and technologies available. 

For example, the CP-2000U is an excellent 
choice for computer graphics as well as medical 
imaging. It is the most versatile printer avail- 
able using dye sublimation technology, which 
delivers high reliability along with the highest 
possible speed, resolution and color accuracy 
in a small footprint. Detailed images can be 
produced by MS-DOS® and Macintosh® micro- 
computers as well as UNIX® workstations 
without the need for software drivers. 

Mitsubishi’s S3600-40U is simply the fastest, 
most fully featured color dye sublimation 
printer available, ideal for a broad range of 
graphic applications and PostScript® environ- 
ments. It produces high resolution images 
(300 DPI/ 2480 dots x 3512 lines) in 100 sec- 
onds (8.5" x 11"), more than twice as fast as its 
nearest competitor. It can also print on 8.5" x 
14" paper and will make transparencies, too. 


Proven Leadership 


For your computer graphics needs including 
CAD/CAMI/CAE applications, depend on the 
proven monitor and printer leadership of 
Mitsubishi — your super source in imaging. 


For additional information on monitors and 
printers call Mitsubishi today: 


1-800-843-2515 


MITSUBISHI 
ELECTRONICS 


DeskStation Technology 


DeskStation Technology 


COMPANY HISTORY 

DeskStation Technology was founded in 1989 by 
Don Peterson with the mission of providing technol- 
ogy to enable RISC processing power to be 
combined with industry-standard PC components. 
Because of DeskStation’s focus on technology 
leadership, the company has engineered a number 
of breakthroughs in RISC systems. These include, 
among others, the first MIPS R4000-based PC run- 
ning Microsoft’s Windows NT operating system, the 
first processor-independent RISC PC for Windows NT 
and Raptor 3 with Alpha 21164, the first system 
equipped with the 300MHz Alpha 21164 processor 
from Digital. Today, without question, DeskStation 
Technology is the industry leader in RISC sys:em 
technology for the Windows NT market. 


The awara-winning Raptor 3 


PRODUCT FAMILY 

DeskStation’s current family of Windows NT 
workstations, based on the company’s UniFlex 
architecture, represents the first generation of 
systems capable of being fully independent of 
microprocessor architecture while still delivering an 
uncompromising level of performance. Recognized 
by Byte Magazine at this Spring’s COMDEX show as 
the “Best-of-Show” system, the Raptor 3 can deliver 
awesome performance with Digital Equipment’s 
Alpha 21164 or offer greater-than-Pentium speed 
and affordability with the MIPS R4700. 

Raptor 3’s unique, modular architecture allows 
the user to choose from a variety of performance 
or price levels. Starting with the fast and economi- 
cal MIPS R4600 family, at under $8,000 for a fully 
configured system, right up to the world’s fastest 
Windows NIT system using Digital Equipment’s Alpha 
21164 microprocessor starting at under $13,000, the 
Raptor 3 line-up covers all the bases. 

In addition to its embedded twin Fast SCSI 
channels, the Raptor 3 motherboard also has 4 32- 
bit PCI slots and 2 16-bit ISA slots for video and |/O 
expansion. The motherboard also has capacity for 
as much as | gigabyte of main memory. 


Model CPU CPU Clock (MHz) Price” 
Raptor 3/4633 MIPS R4600 133 Mhz $8,000 
Raptor 3/45200 Alpha 21064A 200 Mhz $8,500 
Raptor 3/45275 Alpha 21064A 275 Mhz $10,000 
Raptor 3/5266 Alpha 21164 266 Mhz $13,000 
Raptor 3/5300 Alpha 21164 300 Mhz $17,000 


*Prices are based on fully configured systems with 64 MB, |GB HDD, PCI Video 
w/4MB VRAM, and 17 inch color monitor. 


BUYING A RAPTOR 

DeskStation uses a unique distribution model. 
Raptors are available only through 3D graphics and 
animation Value Added Resellers (VARs) throughout 
North and South America, Europe and Asia. 
Recognizing that a large part of technical support 
is a matter of understanding the installation and 
use of the variety of complex software 
programs available for use with its 
systems, DeskStation has engaged 
graphics specialists as their selling arm. 
While DeskStation fully supports the 
hardware, their VARs step in when 
customers have problems with system 
configurations or software use. By 
supporting this professional sales 
channel, DeskStation is able to deliver 
more localized, timely and complete 
technical support than would otherwise 
be available. 


FUTURE VISION 

While the Raptor 3 establishes new 
standards for performance, flexibility and 
product life, DeskStation has no plans for 
resting on its laurels. The company 
maintains such an aggressive product develop- 
ment plan that it gets new systems to the market 
based on the newest CPU's even before the 
companies that make the CPU. 

Next generation systems from DeskStation will 
begin the process of merging performance and 
flexibility with the functionality required by 
professional computer graphics designers. Features 
such as 3D modeling acceleration, visualization 
engines, frame capture and recording, file-format 
interchange, high-speed networking and 
network/render-farm management, will be 
seamlessly incorporated in future offerings. 

Yet, so long as performance is the metric by 
which all computers are judged, DeskStation plans 
to stay on the leading-edge of microprocessor 
introduction, while working to preserve the user’s 
investment in componentry that is not soeed 
inhibiting. The company’s core development team 
is focused on developing systems offering the 
industry’s broadest variety of performance and 
price levels to meet the most demanding require- 
ments of the explosive computer graphics industry. 


B)DESKSTATION 


Direct Connect Systems 


In today’s demanding and ever-changing computer 
environment, any type of failure can take hours or 
even days and cost thousands of dollars in lost pro- 
duction time to recover your important data. 
Finding a company with the knowledge and under- 
standing of how to design in and implement high 
availability storage solutions is sometimes a chal- 
lenge. One such company experienced in address- ly automated 
ing these concerns by providing customers on-site 
technical consulting, training, and implementation hardware platforms and 
services for solving High Availability and Data i opi 
Management requirements in the Open Systems 
arena is Direct Connect Systems. 

Direct Connect Systems, located in Atlanta, 
Georgia, offers expertise in delivering high avail- 
ability solutions, automating the data management 
process for storage management, and providing Customized Solutions 
enterprise wide backup operations with off-the- 
shelf technologies. They will provide the answers 
you would expect from a storage consultant who 
takes the time to understand your environment 
and recommends strategies and solutions to meet 
your specific needs. In a time of cutbacks and orga- 
nizational right sizing, this type of service can help 
lead you down the path of success. A few of the 
products and services are highlighted below with 
actual customer requirements and how Direct 
Connect Systems was able to meet their customers 
needs. 


Mission Critical Applications enassis did aa re a Oy CUSTO ar commitment 


With the need to protect mission critical data and 
to minimize the system points of failure, the product design while perm 
GUARDIAN family of storage products will meet to use what ever physical 
these needs. Steve Bracken, Project Manager for were required for our } 
R&D at Network Communications Inc.’s Corporate 
Headquarters in Lawrenceville, GA, utilizes sever- Implementation Services 
al GUARDIAN RAID solutions on Sun servers at 
two different subsidiaries located in Atlanta, GA. 
“These solutions not only solved our performance 
issues but gives us the added benefit of additional 
data protection which maximizes our production 
capabilities. In addition, with their modular 
approach, we are able to easily expand our storage 
as our requirements change.” 


Data Backup and HSM Solutions 


More and more computing environments are 
requiring highly sophisticated backup software 
tools which will help ensure a unattended lights 
out operation. When implemented with 
Hierarchical Storage Management software, your 
data can become a virtually automated system with 


2260 Northwest Parkway, Suite A, Marietta, Georgia 30067 770 « 933-9327 Fax 933-9272 Internet dcs@directconnect.com 


Intergraph Computer Systems 


Intergraph Computer Systems 
History 


A 26-year veteran in the computer graphics industry, 
Intergraph has been around longer than most of its com- 
petitors. Over its near three-decade tenure, the company 
has consistently followed a course of optimizing standard 
architectures to the graphics-intensive needs of technical 
CAD/CAM/CAE users. Pioneers in the earliest interactive 
graphics technology, the company first optimized systems 
on the VAX architecture. As computing trends moved to 
more distributed models in the early 1980s, the company 
introduced the earliest RISC microprocessor designed for 
the UNIX operating system. Intergraph’s RISC-based sys- 
tems featured high-end graphics subsystems optimized for 
2D and 3D modeling and rendering operations. 


In the 1990s, when Intel processors advanced to per- 
formance levels on par with popular RISC brands, and 
Microsoft introduced the 32-bit Windows NT operating sys- 
tem as a complement to this processor architecture, 
Intergraph sought to differentiate itself in the 
Intel/Windows mass-user market with high-performance 
workstation-class systems optimized for professional users. 
Intergraph’s hybrid systems, coined personal workstations, 
have proven viable alternatives to users preferring the 
openness and friendliness of the Windows operating envi- 
ronment to the complexities of UNIX, as well as the afford- 
ability of the Intel platform. Moreover, price-concious users 
can now afford workstation-class performance that previ- 
ously far exceeded their budgets, purchasing 2D/3D draft- 
ing models beginning under $3,000. 


Workstation Features on Intel-Based Systems 
Carrying forth the high-end graphics distinction it earned 
in the RISC/UNIX market to its Intel-based systems, 
Intergraph develops graphics acceleration technology fea- 
turing two specialized chipsets optimized to accelerate 
(beginning very early in the pipeline) the execution of 3D 


graphics primitives, including the OpenGL graphics 
libraries popularized by Silicon Graphics. Complementing 
Intergraph’s chipsets is a larger-than-usual frame buffer 
that accommodates up to 34 megabytes of video-optimized 
RAM. This chipset/frame buffer combination dwarfs con- 
tending 3D acceleration boards typically found in high-end 
PCs, and performs at levels rivaling mid-range worksta- 
tions. To top off its graphics subsystem, Intergraph offers a 
variety of large, high-resolution monitors with diagonal 
display areas spanning 14 to 27 inches, in both single- and 
dual-screen configurations. 

Intergraph’s processor subsystem is also larger than 
usual. Scaling to support up to six Pentium processors, the 
subsystem integrates for each processor a 512-kilobyte or 
|-megabyte secondary cache with advanced burst synchro- 
nous cache management logic. In keeping with this ampli- 
fied structure is a RAM subsystem that expands to 1 giga- 
byte. A PCI-based peripheral bus integrates other worksta- 
tion-class features, including a Fast-SCSI-2 disk subsystem 
with a choice of gigabyte-capacity drives, a 32-bit Ethernet 
controller, and a 16-bit sound chipset — all of which are 
implemented at the motherboard level to maximize the 
number of available slots for future add-ons and legacy 
boards. Quad-speed CD-ROM and full-screen video accel- 
eration are also bundled, as is a combination floppy/PCM- 
CIA drive. 


A range of offerings 

Available in standard bundles and built-to-order configu- 
rations, Intergraph’s TD and TDZ workstation offerings 
span a range of needs, beginning with entry-level 2D/3D 
drafting models and culminating in deskside/tower, multi- 
processor systems optimized for rigorous modeling and 
presentation applications. Intergraph builds expandability 
into its systems and equips them to take advantage of 
upcoming technology, such as Windows 95 and the Plug- 
and-Play standard, as well as the latest high-performance 
peripherals and multimedia attractions. Intergraph also 
offers a range of multiprocessor servers with built-in RAID 
and hardware redundancy. Although Intergraph systems 
are fully compatible with standard off-the-shelf technology, 
Intergraph supplies total solutions to businesses desiring 
one-stop shopping, offering a complete array of peripher- 
als, including optical and magnetic disk and tape drives 
and jukeboxes, scanners, digitizers, and plotters. For the 
comfort-minded, Intergraph offers ergonomic workstation 
furniture. Intergraph backs its systems with a three-year 
warranty, and provides on-site service and support in more 
than 54 countries around the world. 
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Falcon Systems, Inc. 


THE COMPLETE UNIX UPGRADE SOURCE 


Falcon Systems, Inc. was founded in the 
mid-1980’s by President and Chief Executive 
Officer, Craig Caudill, to supply cutting 
edge UNIX-based computer peripherals 
and offer unequaled custom configurations, 
technical support and service to its customers. 
Falcon supports five UNIX platforms -- Sun, 
Silicon Graphics, IBM, Hewlett-Packard and 
DEC. Falcon is a Sun Federal Systems 


Integrator and has enjoyed that preferred 
status with Sun Microsystems for more 
than five years. 

Falcon provides disk drives, disk and tape 
combinations, tape subsystems, disk 
arrays, optical, CD-ROMs, memory, S-bus con- 
trollers, X-terminals, printers, scanners, work- 
stations, enclosures, software and more. 
Falcon also manufactures a complete line of 
exclusively Falcon products including 
FalconRAID solutions, the FalconFASTFILE, 
a mid-range file server, the FalconTALON, 
a mass storage solution for Silicon Graphics 
users, the FalconFLYTE, an internal 
mounting sled for Challenge and Onyx, 


and software solutions such as 
FalconFASTBACK, a high speed backup 
software program. Falcon is committed 
to the continuing development of new 
products and solutions for the UNIX 
market and spends approximately $2 
million a year on research and development. 
Falcon Systems, a $50 million-a-year 
company, has sales offices nationwide. 
Its Technical Center and Corporate 
Offices are located in Sacramento, 
California. Falcon Systems employs 75 
full time staff members. 

Falcon’s customers include Fortune 1000 
companies, government, health care 
organizations, the film and video industry, 
financial institutions and more. Falcon 
was named 1993 Vendor of the Year by 
LSI Logic, a $500 million-a-year 
microchip manufacturer. Falcon has 
“preferred vendor” status with a large 
number of its customers and continues to 
work to improve and enhance its performance 
and products. 

Falcon prides itself on unique solutions 
to the ever changing UNIX computing 
marketplace. Falcon has configured systems 
in multi-terabyte environments and 
mission critical situations. Falcon, with 
its Silicon Graphics sales force, also 
provides solutions to the video and film 
industries, specializing in mass storage 
arrays for such notable companies as 
Industrial Light and Magic, 
DreamQuest, Digital 
Domain, Warner 
Brothers 

and more. 

Call Falcon 

direct at 


1.800.326.1002 
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NewTek, Inc. 


The Philosophy 


In less than 10 years NewTek has done what very few 
companies ever do— change an industry. NewTek’s 
flagship product, the Video Toaster, almost single-hand- 
edly launched the desktop video industry, changing the 
economic equation for professional video products 
along the way. 

One major reason the Video Toaster found success in 
the Hollywood and broadcast arenas was the inclusion 
of LightWave 3D as its resident animation program. 
Suddenly it was feasible to create high-end effects on a 
Shoestring budget. Shows like seaQuest DSV and the 
acclaimed Babylon 5 became a reality thanks to the 
power and afford ability of LightWave 3D. 


NewTek’s philosophy, that of providing the most pow- 
erful tools at the absolute lowest possible price, makes 
LightWave 3D unique in the graphics market. LightWave 
is also unique for another reason. “LightWave 4.0 is the 
first 3D graphics application to run on multiple plat- 
forms,’ says Brad Peebler, LightWave Product Manager. 
“LightWave is available for Intel, DEC Alpha, MIPS, and 
Motorola processors. This provides PCs, SGls, Amigas, 
and other rendering systems with an incredibly versatile 
and advanced feature set.” 


The team behind LightWave is headed by boyhood 
friends Allen Hastings and Stuart Ferguson. In 1977, the 
release of Star Wars inspired them to create their own 
science fiction epic with an 8mm movie camera and 
miniatures made from cannibalized model kit parts. 
Their love for movie making ultimately led to the devel- 
opment of LightWave. 

LightWave’s film influence is readily apparent. The 
layout screen looks like a virtual sound stage, complete 
with spotlights sporting barn doors like their real-life 
counterparts. The on-screen camera looks like a classic 
film camera. Objects and 3D “actors” on the virtual set 
follow your direction to the letter. These nuances make 


it easy to slip into the role of George Lucas, Steven 
Spielberg, or James Cameron, allowing you total control 
over the scene. 

“The ongoing development of LightWave is driven in 
large part by the influence of LightWave facilities such 
as Amblin Imaging (Star Trek: Voyager, seaQuest DSV), 
Foundation Imaging (Babylon 5) and Area 51 (Star Trek: 
The Next Generation. These special effects teams push 
the envelope by producing weekly network television 
series. Each week they create several minutes of 
astounding special effects, an astonishing amount of 
footage in computer graphics terms. “Some of the most 
exciting features in LightWave are added as a direct 
result of our users’ requests,” says Ferguson. 

“One of the highlights of being part of the Toaster and 
LightWave team was in receiving the Emmy award,’ said 
Hastings. “Because several of our users have won 
Emmy awards for special effects using LightWave 
(notably Foundation Imaging for Babylon 5), it's been 
especially rewarding.” 

NewTek President and Founder Tim Jenison sees 
LightWave’s influence on the video production market 
as nothing short of amazing. “When we made the deci- 
sion to include LightWave with the Video Toaster, we 
knew we would expose more people to 3D graphics than 
ever before. They would now have tools that they might 
never have considered using before. We get unbeliev- 
able video tapes from our users of everything from cor- 
porate logos and business graphics to 3D music videos. 
on a daily basis. It’s unbelievable.” 


The Future 


LightWave 4.0’s new plug-in architecture allows 
advanced users to add new features, available from a 
variety of third-party developers. “There are already sev- 
eral LightWave plug-ins on the market. XAQS Tools 
includes Pennello Lite (a sampler of the Pennello for 


LightWave plug-ins) with LightWave 4.0, and 
Metrografix has just released Fiber Factory (a hair and 
fiber plug-in),” said Peebler. 

NewTek also announced the Video Toaster for 
Windows at the 1995 NAB (National Association of 
Broadcasters) convention. Of course, LightWave 3D will 
continue to be an integral part of the Video Toaster sys- 
tem. “The opportunity we have to push LightWave 
beyond the limits of traditional 3D animation, with all of 
the capabilities of the Toaster for Windows, makes for a 
very exciting future,’ says Jenison. 
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le Sough Choices: Picking the Right CAD gies 
A look at the technical, organizational, and cultural challenges users face as they evaluate 
and implement new CAD/CAM/CAE systems based on next- eeneonon solid-modeling 
HOPED: 


ll. Tightening the Link Between Design and Analysis 
Users, vendors, and industry experts discuss the productivity advantages of creating a 
tighter integration between design and analysis functions and explore the technical and 


organizational challenges involved in making that happen. 


lll. The Challenge of CAD Data Management 
An in-depth exploration of the enormity of the CAD data management problem, complete 
with advice from both vendors and industry experts on how to evaluate existing 


technology solutions and develop a logical, phased implementation plan. 
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Intergraph Software Solutions 


Intergraph Scanning Solutions 


Company background 

Intergraph’s early 1980s contract with the Australian 
Army provided a system that converted hardcopy maps to 
digital form. This contract marked Intergraph’s entry into 
the scanning and raster-to-vector data conversion 
business. Development of Scan Data Capture (SDC) 
software was well underway at Intergraph’s headquarters 
in Huntsville, Ala. SDC provided raster-to-vector conver- 
sion as well as text recognition and feature discrimination. 


In the mid 1980s, Intergraph introduced its first 
engineering drawing scanner, the Optronics ESCAN-200. 
Concurrently, raster editing and raster-to-vector conver- 
sion software for the UNIX workstation was introduced as 
I/RAS 32 and I/VEC. With these products, Intergraph 
continued to focus on mapping data conversion. 


Later that same decade, with the acquisition of ANAtech 
of Littleton, Colo., Intergraph provided users with the 
premier scanning technology of the day. 


Targeting a larger user community, the software focus 
switched from providing batch raster-to-vector solutions 
to providing more interactive ones. I/GEOVEC provided a 
solution for capturing map features, and I/RAS Engineer 
provided a solution for the interactive conversion of 
engineering drawings. These products were then ported 
to the DOS/Windows and Windows NT environments. 


Product range 


Intergraph offers a robust set of tools to accommodate the 
entire scanning workflow. 


The capabilities of the scanning software and hardware 
have improved, while the cost has decreased over the past 
5 to 10 years. Techniques now exist to scan an older 
drawing that has a heavy or splotchy background, 
converting it to a cleaner, more readable raster image. 


Deskewing the image at scan time is another benefit. The 
scan time has also been reduced; it can take as few as 15 
seconds to save an E-size drawing to disk. The ANAtech 
scanners scan to most industry-standard raster file formats 
(TIFF, CALS, and Intergraph, among others). 


Intergraph’s raster utility package, Pixel PRO, has viewing 
and raster modification tools. The utility allows a user to 
create workflows with these features for one raster image 
or for a directory of raster files in a batch scenario. 
Translation of a raster file from one file format to another 
(TIFF to CALS or PCX, for example) is another capability 
of Pixel PRO. 


New techniques are available in Pixel PRO that allow 
translation of color, grayscale or line art drawings. This is 
beneficial, for example, for analyzing certain raster 
images without rescanning. 


To eliminate the need for traditional drafting 
methods, Intergraph provides software to clean up 
or manipulate raster. Intergraph’s I/RAS B and 
I/RAS Engineer convert a raster image to vector 
format from within BENTLEY’s MicroStation. 
I/RAS B allows the user to modify the image in 
raster with tools that act like CAD tools. 


I/RAS B has been created to work inside 
MicroStation, creating a seamless environment 
between the raster and CAD packages. Users may 
overlay vector onto raster, deleting the raster 
underneath. Hybrid raster/vector files can be stored 
together and plotted as one file. 


I/RAS Engineer, which is also built to work with 
MicroStation, enhances raster-to-vector conversion 
techniques. Tools are provided to trace raster, producing 
CAD lines and arcs, as well as macro commands that 
allow users to customize a raster converting workflow. 
I/RAS Engineer provides intuitive text recognition that 
converts handwritten and machine-generated text. 


A vision toward the future 


Intergraph knows that standing still means obsolescence 
in today’s world. We see our next generation of scanning 
products not as replacements to current technology, but 
as extensions to what our customers are using today. 
Intergraph’s Jupiter project provides technology to the 
Microsoft Windows user that was once only available to 
the CAD user. This new technology will complement 
existing CAD-based scanning software yet allow new 
users to take advantage of the solutions of the future. 
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WELCOME TO SPRINT DRUMS, 


A Networked Community For Production Professionals. 


Drums is a networked production community created 
by Sprint and designed with Silicon Graphics™ that enables 
digital images to be zipped quickly over great distances 
using I-1 connectivity. In fact, using Drums, the world’s best 
print, TV and production professionals can now collaborate 
on work, no matter how far apart they may be. 

With real-time whiteboarding that lets you mark 
changes on-screen, access to digital stock house searches, 
a movie player and more, it's the new industry standard for 
editors, directors, advertising agencies, clients, filmmakers, 
animators and others in the visual arts. 


Span Cammuinicaiions So... Al Fights Reserved 


A Collaborative Tool No Matter 
Where You Are 


The editing process Is traditionally laborious and time- 
consuming. Unless the key players are gathered together 
in the same studio, the seemingly endless process involves 
shipping video tapes, giving feedback and making changes. 

Drums makes it possible to gain approvals much 
more quickly and efficiently, no matter where or how far 
apart the key players are, by allowing partners to truly 
collaborate on-line. 

Drums customers in different locations can see and hear 
each other in real time, exchange dailies or video clips, view 
and select stock footage and draw sketches on the screen 
to make a point clearer—whether they re down the street 
or across the country from one another. 

It saves time because Drums users simultaneously see 
the same image and mark their changes together on the 
spot. No more relying on verbal descriptions over the phone 
and shipping tapes overnight to get concurrence. No more 
time or money spent traveling to have a face-to-face, real 
time progress meeting. 

And this process, which is made possible by the digital 
revolution of melting time and space between people, is 
also enhancing creativity. 


Creativity Through Connectivity 

If you've ever taken part in a brainstorming session 
with a group of people in a closed room, you've experi- 
enced the positive energy that can develop when people 
can act on their immediate creative impulses. 

With Drums connectivity, that's what happens 
between collaborators even though they're not anywhere 
near each other. 

Or as Jonathan Keeton, director of visual effects at 
Good Pictures in San Francisco, explained, “When a 
meeting is called on Drums and you've got a director on 
one side of the country and an animator or editor on the 
other side of the country all looking at the same thing, at 
the same time, your attention is more focused. So you can 
see more clearly what needs to be done and discuss It 
with the people who are seeing It simultaneously. 
Everyone is working off the same page, at the same time, 
on the same problem, even though they're thousands of 
miles apart.” 

“And,” Keeton adds, “with less waiting, | have the 
freedom to try more creative options so the end result is 
almost always better.” 


Drums: The Extras 

Since Drums Is a digitally based network, It also 
provides the production community with other benefits 
that before were time-consuming and difficult. Or even 
unavailable. 


Launch Stock Searches From Your Seat 

You can search digital stock houses from your desktop. 

In fact, you can browse thousands of clips, stills and more 
with pinpoint accuracy through cross-referencing and 
indexing that help match your search criteria. 


Industry Black Book 

When you have Drums, you're a member of a select 
network community. Which means you're listed in Drums’ 
on-line directory along with other creative big shots. 


Internet Connectivity 
Drums T-1 connectivity allows you to plug directly into the 
Internet. And fast. 


To Find Out More 


To see what Drums can do for you call us at 1-800-931-3132. 
Or visit our Web site at http://www.sprint.com/drums. 


CGW opens doors for FALCON 


*eCGW has been a boon 
to our business. | highly 
recommend it to anyone 
as a wonderful asset — 
except my competition!” 


— Craig Caudill, 
President & CEO 
FALCON SYSTEMS, INC. 


"As a systems integrator and developer 
of UNIX computing solutions, FALCON 
SYSTEMS, INC., had for years marketed 
its products in a very traditional way. 
Our ads were very product specific and 
we tended to use very technical UNIX 
magazines as a way to target our cus- 
tomers,” explained Falcon President 
and CEO, Craig Caudill. 


"About two years ago, we decided to 
segment our sales staff and the market 
and target our Silicon Graphics Inc. abreast of trends and new ideas in ¢¢The success of our 


customers differently. We chose the industry." ativertisements in CGW 
COMPUTER GRAPHICS WORLD as i 

As I see the leads we receive from ag heen phenomenal 
one of the vehicles in which to do this." CCW : s 

each month, I continually ask And. we had the added 

"! ° . | 
The success of our advertisements in myself — Why would we ever stop f 
CGW has been phenomenal. And, we advertising in this publication?" bonus of attracting 
"CGW has been a boon to our many international 


business. I highly recommend it to customers.” 


"In addition, the editorial and features anyone as a wonderful asset — 


had the added bonus of attracting many 
international customers as well." 


COMPUTER GRAPHICS WORLD ae 
PennWell Publishing 


Ten Tara Boulevard 
Fifth Floor 
Nashua, NH 03062-2801 
| _ (603)891-9168 


in CGW has helped our sales staff stay except my competition!" 


Bentley Systems, Inc. is the leader in 
professional computer-aided design products 
and services to engineering organizations 
where CAD is mission critical: Over 200,000 
professionals rely on Bentley's MicroStation 
range of products for some of the most 
challenging engineering projects around the 
world. MicroStation is used to plan, design, 
and maintain airports, hospitals, skyscrapers, 
automotive systems, highways, bridges, 
industrial plants and equipment, and more. 

In recent surveys, 40 of the 50 U.S. state 
departments of transportation use 
MicroStation as their primary CAD system; 


Keith Bentley, CEO, Bentley Systems, Inc. 


and 70 percent of the largest U.S. engineering 
firms, as listed by ENR, have installed 
MicroStation in their engineering 
environments. Founded in 1984, Bentley has 
now become one of the world's fastest 
growing software companies. 


MicroStation Range of Products 
MicroStation offers a range of high 
performance, interoperable solutions that span 
the engineering life cycle. Large and small 
organizations in AEC, GIS, and mechanical 
design can put focused solutions in the hands 
of all professionals and achieve high levels of 
individual and group productivity. 
MicroStation products include the 
flagship and award-winning MicroStation V5 
product for 2D and 3D design, the 
award-winning MicroStation Modeler for 
sophisticated solids modeling, MicroStation 
PowerDraft for high-productivity 2D and 3D 
drafting, MicroStation Review for design 
review and redlining, MicroStation Field for 
field access to CAD, and MicroStation 
Masterpiece for high-quality renderings and 


Bentley Systems, Inc. 


animation. Recently announced products are 
MicroStation "Mapper" for mapping and GIS, 
and MicroStation TeamMate for technical 
document management. 

Unifying these products is the MicroStation 
Development Language (MDL). It is the 
industry's most powerful development 
environment for customizing products or 
developing new applications. MDL offers 
developers single point, open access to 
MicroStation's design, user interface, 
modeling, engineering visualization, 
workgroup, multi-platform, and data 
management technologies. 

This unified architecture allows 
Bentley to offer users the best choice of 
platforms: DOS, Windows, Windows NT 
for Intel-based and DEC Alpha AXP 
processors, OS/2 Warp, the Macintosh 
and Power Macintosh, Sun SPARC, 
Intergraph Clipper, HP RISC, SGI and 
IBM's RS/6000 series machines. 


Visions for the Future 

Objective MicroStation is the 
expanded object-oriented architecture 
for MicroStation. It is the first 
architecture to bring object technology 
to large-scale engineering projects. Its 
"regenerative" models are the only 
engineering object models that can be shared 
across platforms, can maintain integrity 
throughout long project life cycles, and can be 
expanded to incorporate all project phases 
and types of information. The architecture, 
compatible with all existing MicroStation 
products and data, also supports both OLE 
D&M for Windows and Windows NT, and 
CORBA for Unix. 

Bentley's progressive business vision for 
computer-aided design is called MicroStation 
OpenSpace. Already yielding results, it utilizes 
strategic affiliations and up-to-date technology 
to offer users market-leading application 
excellence and interoperability. OpenSpace 
introduces a new source of shared 
functionality called "integration platforms" 
for each industry sector such as plant design, 
civil, architecture, mechanical, and so on. 
Creating more value and opportunities for all, 
OpenSpace is made possible by user input, 
new software technologies, hardware 
advances, strategic affiliations with luminary 
companies, and the MicroStation and new 
Objective MicroStation architectures. 
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Seiko Instruments 


The world leader in timepieces and technology. 


From the beginning, over a century ago, 
Seiko products and technologies have 
changed but the commitment — the corporate 
attitude, if you will — has not. Quality and 
precision reign supreme. 

In 1981, after a century of steady growth 
and product success, the company formed 
Seiko Instruments USA Inc. The next year, 
The Color Graphics Group was created 
within the U.S.-based subsidiary and the 
first of a long series of breakthrough prod- 
ucts was introduced — a thermal-wax desk- 
top color printer. : 

Our early printers were welcomed 
into scientific and engineering envi- 
ronments. They gained a dedi- 
cated following in the CAD 
world, at companies designing 
jumbo jets and sleek automo- 
biles. They found wide accep- 
tance in hospitals and research 
centers, doing medical imag- 
ing. Specialized military appli- 
cations followed. They were 
even dragged across conti- ej 
nents by geological survey _ 4 
teams who used specialized 
visualization software to 


map the land and the seas. 7 gaia. 


The long list of firsts. 


With success in markets 
where the users were both sophisticated 
and unforgiving, Seiko Instruments began a 
string of innovations that directly answered 
customer needs. 

1983: the first thermal-wax transfer color 
printer for transparencies. 

1984: the first video interface for connect- 
ing a printer directly to a color graphics 
workstation terminal. 

1989: the first thermal-wax transfer color 
printer under $10,000. 

1990: the first desktop color printer using 
a RISC processor. 

1993: the first dual-technology thermal- 
wax transfer embedded PostScript color 
printer. 

The emergence of PostScript as a standard 
yielded a flood of color printers for which 
selling cost was the overwhelming design 
criteria. Curiously, this led to the fact that 
many consumers thought Seiko Instruments 
was the new kid in town. Especially because 
our focus was on product quality and per- 
formance not meeting price points. 


The Rig . 
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But with more and more professionals seek- 
ing an answer to the conflicting pressures of 
time, money, and quality, our latest innova- 
tion was drawn into the PostScript world of 
advertising agencies, design and graphic arts 
firms, and prepress shops, as well as the 
high-end scientific, engineering, and CAD 
environments. 


A New Generation of Price/Performance. 


The Professional ColorPoint 2 line, first 

launched in 1993, brought together the cost- 
, effectiveness of thermal-wax transfer and 
the continuous-tone photo-realistic color 
of dye sublimation in one machine. 
Working 1 in PC, Macintosh, and UNIX 
environments, this breakthrough 
, changed a whole industry’s view 
_, of in-house proofing. 
——. Previously, companies had to 
choose one technology or the 
/) other because having both ther- 
* mal-wax transfer and dye sub- 
limation printers in house 
was too expensive. But 
with the Professional 
ColorPoint 2, companies 
» found that their printer was 
now amortized within as 
few as four months! 
f Dye sublimation color output costs 
' about eight times more than thermal 
~ transfer output. So if you have to send out 
for dye sub proofs, you feed a vendor’s prof- 
its. And if you have to use dye sub output for 
check prints or pass-around copies, you’re 
starving your own. 

The result is that by owning both technolo- 
gies in one competitively-priced printer, most 
companies can see payback for their 
Professional ColorPoint 2 faster than just 
about any other piece of production hard- 
ware. SII provides a complete do-it-yourself 
cost analyzer, too. Just call our toll-free num- 
ber for a copy. 
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Satisfaction for the Dissatisfied. 


Most Seiko Instruments customers come to 
our products after having seen or owned 
another. They simply need higher quality out- 
put and stronger, more reliable machines. 
Which makes us even more determined to 
maintain that original philosophy: quality and 


precision must reign supreme. | I e 


Seiko Instruments 


For more information 
call 1-800-888-0817 


Accel Graphics, Inc. 


Company Background 

AccelGraphics, Inc. develops, manufactures and 
markets high-performance 3D graphics and 
image processing accelerators for the computer- 
aided design, imaging, animation and 
visualization markets. Sales distribution is 
managed through select VARs, OEMs and 
technical distributors with expertise in these 
markets. AccelGraphics’ 3D graphics 
accelerators enable technical professionals to 
visualize 3D data such as designs and models of 
mechanical parts and assemblies quickly and 
interactively, dramatically enhancing user 
productivity. 


Product Line 

AccelGraphics’ line of high-performance 
OpenGL'-based 3D graphics accelerators 
delivers workstation graphics performance on 
platforms supporting the standard, high- 
bandwidth PCI bus. Supported Windows NT 
systems include those based on Intel 
Corporation's Pentium™ and, in the near future, 
P6 processor, as well as other processors such 
as Digital's Aloha AXP™ and SGI’s MIPS™. 


The company’s debut product, the AG300™, 
allows for true 24-bit color and full dynamic 
rotation and rendering with maximum screen 
resolution (1280X1024). Smooth, dynamic 
manipulation of shaded and wireframe models at 
full screen resolutions is made possible by a 
dedicated 16-bit hardware Z-buffer. 


Following the successful AG300 product, the 
AGSOO™ provides support for a number of 
additional high-end 3D graphics features 
including double buffered overlays, GL stencils 
and Window IDs. Designers and animators can 
now visualize, edit, and complete their designs 
faster and easier, dramatically reducing time-to- 
market and increasing overall productivity. 


These powerful graphics accelerators are 
capable of up to 250K Gouraud shaded triangles 
per second and up to 750K 3D vectors per 
second. These products’ innovative architecture 
allows performance to scale with the power of 
the main CPU. Faster processors deliver 
proportionately faster graphics performance, 
lengthening the useful life of the board and 
providing investment protection. 


Dedication to Improvement 

Recently, AccelGraphics announced the release 
of a new high-performance “Turbo” driver for 
Intel-based platforms. The new driver increases 
3D performance for the AG300 and AG500 
boards by over 90%, and in direct performance 
tests with actual applications, delivers between 
10 and 20 times greater performance than 
software-only rendering.* The new driver is 
bundled with both boards at no additional 
Charge and is immediately available to all 
AccelGraphics customers and resellers via the 
BBS. 


This type of improvement is a direct result of 
AccelGraphics’ long term commitment to 
optimizing 3D graphics APls. As a full OpenGL 
source code licensee, AccelGraphics has 
optimized its highly-tuned “Installable Client” 
OpenGL driver. The company was the first to 
market an installable client driver when it 
originally shipped the AG3OO in January of this 
year. 


This high-performance driver seamlessly passes 
OpenGL calls from any OpenGL-based 3D 
application directly to the acceleration hardware, 
resulting in tremendous improvements in 3D 
graphics performance. By developing and 
optimizing the 3D software pipeline at a source 
code level, AccelGraphics can continue to 
deliver significant performance enhancements in 
the future. 

“Performance improvements have been measured using industry 


standard benchmarks such as GLPerf and ViewPerf, as well as by 
running 3D applications that use the OpenGL 3D graphics API. 


AccelGraphics’ 


Corporate Headquarters 
1942 Zanker Road, San Jose, CA 95112 
phone: (408) 441-1556 fax: (408) 441-1599 
htto:\\www.accelgraphics.com 


Computer Graphics World — 
Now Available on Microfilm 
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Antigravity 


Anti Gravity’s philosophy of using, developing and providing 
the best BLEEDING EDGE solutions for our clients, 2D and 3D 
animators and ‘desktop videographers, has given us a broader 
view of the market. Anti Gravity is the ONLY company in the 
animation and desktop video world that actually develops 
software and hardware with our Anti Gravity Labs division, 
markets our own and other peoples products at Anti Gravity 
Products and has the knowledge to use the wide variety of 
available products to do our own high end animations at the 
Anti Gravity Workshop. The idea of taking into account the 
whole picture and not concentrating on a small piece of it, has 
given Anti Gravity a real advantage in this growing market. 
The incredible growth of Anti Gravity over the past five years, 
reflects this, as we have been able to read trends in th 
marketplace and evolve accordingly. $ 
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created with "SnapMaps: Building Materials & Fabrics" 


Leno, The Fox Network, HBO, these special clients demand the 
highest level of professionalism and competence. We were one 
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Originally using Amiga computers, Anti Gravity Workshop 


SOM | priced SGl systems. Our customers and the developers enjoy 
constantly turned out animations that were comparéd to work 


es bi yhig ad our colorful, informative advertisements. The fact that we go 
done on Silicon Graphics Workstations. Anti Gravity gave into detail about each product rather that just giving a name 
seminars on how to do animations, and helpe f 


naa. ; dveducate the and a price, gives customers a real feel for what they are 
computer animation community. cd 5 


; , buying. Our increased recognition has 
Our animations have appeared in | given us dominance in this market. As 
Disney’s "Honey | Blew Up the Kid", : 


ey : this market expands, we are confident 
HBO’s "Tales from the Crypt", and that we can continue to be on the razor 
Fox Television "VR5" among others. 
opportunity to test all of the-neWeu! 
products and determine where the 4a = y : ™. % ANT| @ RAV | | Y 
software applications exist. New SS + a = > os , 
ideas for products are a direct result oe i —_ = | Ss 
of work done at Anti Gravity Workshop — te Ae 2 : i 7 AN = 
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harp bleeding edge of technology. 
The workshop has given us a real ee Dace id 
shortcomings of hardware and 
and developed at Anti Gravity Laps. 


The newest division of Anti Gravity 
™ does product development and 
=) marketing. Now Anti Gravity Labs 
| handles products originally developed 
at Anti Gravity Workshop, "Motion 


anes ia : "ae ~ Man" and "Snap Maps". "Motion Man" 
created as a Scientific Visualization for the Santa Fe Institute which at the time (1992) was the most 
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Anti Gravity Producté developed°out of a need to market realistic object depiction of the human figure. Our product 
software developed at Anti Gravity Workshop-such as Motion "Snap Maps.goes one step beyond other texture collections 
Man and Snap Mapg. It €xpanded as Other animators were because "Snap Hsp Ae create your 3D objects as 
asking us to provige them with hardware solutions to set up opposed to just enhancing the3D.object you create. Soon we 

.., their own animafion studios and desktop-video production will be releasing "Lock and Key"metion plug in for 
“suites. We havg since grown into one.of the largest direct Lightwave3D, "Snap Clips" royalty free stock footage.on Cd- 
marketers and distributor for2D and 3D Animators and Rom in Video Toaster Flyer format and other non-linear editing. 
desktop videographers. Many of our customers are high profile systems formats. We also have many mind-blowing top secret 
professionals in Hollywood.and the film industry, Warner Bros., hardware and software applications on the horizon. 
Turner Animation, Amblimation, The Tonight Show with Jay 


THE FUTURE OF ANTI GRAVITY 


Anti Gravity will be expanding into the Internet with "Anti 

Gravity Zone Home Page", a virtual mall and hub of activity for 
animators and videographers, where you can learn more about 

~. products, purchase products and services and chat with others 
‘of.your breed from the safety of your own CyberCruiser (tm), 
theré'will be nothing like it. At Anti Gravity whatever your 
interest isin.the growing computer video production and 
animation field we look 


forward to providing our, 
customers with the best ANTI ie RAV ITY 


products, service and 


eared |\\CORPORATED 


into the 21st century !!! 


TEL (310) 393-9747 FAX (310) 576-6383 


created with "SnapMaps: Fields & Foliage" 
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+ Virtual ‘Reality 
oe collection of sides that explores the technology and 
_ its applications i in science and entertainment.......ccss.-s000 $24.95 


e 2. Animation and Modeling: Tools & Techniques 
_ Explores some of the most exciting new tools and techniques 
re used today to create models and animations. Includes 
articles on facial animation, lighting, and motion-capture 
The Best Articles © ~ techniques. a... $24.95 


on Today’s : ‘ Computer Graphics: A Worldwide Market Report 
oe computer graphics market will grow to $68.9 billion by 

Hottest Topics _ 1998. Leading market research and consulting firms report 
on the technology trends driving the computer graphics 

Consolidated - - market segments and predict growth rates. ....cccccsseecece $94.95 


: 4. CAD/CAM Special Report: Technology in Transition 
| - Includes all three reports for one low price: Tough Choices- 
__ Picking the Right CAD System, Tightening the Link Between 
Design and Analysis, and The Challenge of CAD Data 
_ Management. . $24.95 


‘68 Behind the Scenes: Computer Graphics 
atthe Movies 
oA captivating, behind-the-scenes look at the tools and techniques 
used to create the special effects for such blockbuster movies as 
| pas Le The Lion cae and (he Mask... $24.95 


A PennWell Publication 


into Must-Have 
Resource Guides 


Return to: Michelle Lendway, PennWell Graphics Group 

Ten Tara Boulevard, Fifth Floor, Nashua, NH 03062-2801; Tel: 603-891-9166 

Prepayment is required. Please enclose check or credit card information. Purchase orders not accepted. 
Amex/Visa/MC/Discover Card # Exp. 


Please send me the following reprints. Signature 
Enclosed you will find my check or money order. 
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| A PennWell Publication a 
Make checks payable to: PennWell Graphics Group,. CA, CT, DC, IL, MA, MN, NJ, NY, OH, OK, PA, and TX residents add tax. 


For information about out . : Se he 
real-time 3D sound solutions —— 3 eel The Ultima te 3D D Ig itizer 
for SGI, SUN, HP, or PC i = ee aid 

systems please contact us at 

1-800-317-8766 or 

info@cre.com or 

http://www.cre.conyvcre 


MicroScribe-3D 


...€ new dimension in desktop digitizing 


Features: f 
REET EEA | High Accuracy — 0.015” (0.38 mm) Price 
e-dimensional, 4 ’ ve Huge Work Volume — 50” Sphere $9395 
> >. 2% _. | Counterbalanced — Comfortable feel 
Graphite Structure — Rugged and lightweight 
Serial Interface — PC, Macintosh, SGI, and others 
Software Support—works with most 3D graphics packages 


immersion Corporation : 
(408) 467-1900 Fax (408) 467-1901 Visa and 


. R Mastercard 
ems: immersion@starconn.com accepted 
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SURFCAM - CASURFCAMD SMX DSN SS 


SURFCAM 


Mechanical CAD/CAM 


EASY TO USE - Graphical interface with on-line help. 
Easy multi-tasking under Windows and Windows NT. 

— = “a Fe COMPATIBLE - Supports all major CAD data formats. 
See SSS ae a -__ Imports solid models as surfaces for machining. 

— ——— esis DESIGN - Powerful modeling tools for surface design. 
ay pea M sel ffi le! ! Photo-realistic shading helps visualize your project. 

p _ VERIFICATION - Displays material removal process. 

When you need great-looking, low-cost 35mm slides, you need Eliminates dry runs on your NC machine. 
a Mirus FilmPrinter. Starting at just $5995, our film recorders CNC MACHINING - 2, 3, 4, and 5 axis system 
are renowned as the best value in desktop slidemaking. Using ee ae multi-surface gouge-free machi 
your PC, Mac, or SGI workstation, you can easily make your _ 
own Slides, for about 50¢ each. Call now for more information. 


(800) 942-9770 Fax (408) 980-6601 Mirus 
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BIOV ISION: 


BioVision offers a state-of-the-art motion capture service for the Animation and 
Special Effects Industries including video games. BioVision software in conjunc- 
tion with our 3D optical seven camera data acquisition system captures, calculates 
and animates motion accurately and efficiently, allowing our clients to produce 
a better product, in less time, at a lower cost. BioVision enables the characters 
in your production to have extremely natural and fluid motion. 


BioVision software allows BioVision Motion Data to be imported into leading anima- 
tion packages including Alias/Wavefront, Softimage and Nichimen Graphics. 
For more info and a demo tape call Ken Kline or Dwayne Mason at 800-866-3463. 


BioVision ¢ 1580 California St. e San Francisco, CA 94109 
TEL 415-292-0333 « FAX 415-292-0344 http://www.bio-vision.com 


ANIMATION PRODUCTION 


e believe the world is changing 

faster than anyone can imagine. 
That things are getting harder, not eas- 
ier. We believe opportunity does not 
come in the form of a lottery ticket but 
through commitment, focus, self disci- 
pline, and the ability to work hard. We 
believe time is precious. That it is not 
enough to commit to change, one 
must commit to always changing. 

Our 3D Computer Animation 
Production Program is the best in the 
world. In fact we offer several produc- 
tion programs that are equivalent or 
superior to the best post-graduate pro- 
grams anywhere. The difference is our 
programs take less time... a lot less. 
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CAD CAM eee 
RECRUITERS INC.™ HARDWARE LOCKS 


Full-time Direct Education™ 
programs in: 


3D Computer Animation 
Multimedia Production 
Film Production 
Portfolio Film Production 
Certified Alias Programs 
Certified Avid Programs 
Classical Animation 
Acting for Film & Television 


1-800-661-4101 


a PROTECT YOUR INVESTMENT! 
Explore the opportunities! MAINTAIN PRODUCTIVITY! 
Our clients seek the best in Mie: moe Sees tes 

CAD/CAM/CAE management, design, UO: FEMOV EA Ol TOW EES HOSE: 

and engineering. Professionals since 

1981. All relocation and fees paid by 

client company. 
Confidentiality assured. Please send resume to: 
Bill Wright 
CAD/CAM RECRUITERS Inc. Programs start at $99.00 U.S. 


3400 High Hamptons Rd Visa , Mastercard & American Express 
Ste 603 Charlotte, NC 28210 Call or Fax for more Information 
704 541-1100 FOR LICENSED USERS ONLY - 
Fax 704 541-7071 SafeSoft Systems Inc. PH(204)669-4639 | 
Also, need Master Series, Unigraphics, Pro/E, Project 201-1111 Munroe Ave. FAX(204)668-3566 


Managers, Support and Admin., Product Data Man- Winnipeg, Mb. Canada R2K 3Z5 
agement professionals immediately. 
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Available for most major 
CAD/CAM and PCB 
software programs 


Easy - Simple - Guaranteed 


an 
FILM 
CHOOL 


#400 - 1168 HAMILTON STREET, 
VANCOUVER, B.C. CANADA V6B 2S2 
email: query1@multimedia.edu 
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RENT 


INDIGO 2 
2ZOOMHZ, EXTREME 
64MB, 2GB, 19° COLOR, 
CDROM 
$1995/Month 
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ce Only pone place has 


Craig Neubauer 


Bones Pro. 


GS BuysSelleRent 
Unix Workstations 


we 


DATA INSTRUMENTS, INC 
770-919-2400 
Fax 770-919-2004 
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CLIPMODEL LIBRARY- | 


110+ Render Ready 3-D Models 
featuring—Geography, Humans, 
Buildings, Furniture, Trees 
and more-all with 
Materials and Textures! 


1.800.0K.ACURIS 


Compatible with PC and Mac. 
Can be saved in a variety of formats: 
DXF*, OBJ*, 3DS, GRP, MDL, COB. 


* Not pre-textured 


$199" an ee 


931 Hamilton Avenue . Menlo Park, California 94205 


wr 


school setting 
a world standard for 
Animation & 
MultiMedia Training? 
They come from around the world to 
learn “High End" Animation and 
MultiMedia ...and go on to workin 
leading studios creating film, 
advertising, CD-ROM's and BIG, 
personal rewards. 


®@ "High End" studios with Silicon 
Graphics gear & SOFTIMAGE F/X 
Extreme and more! 


® instructors & placement staff / CIRCLE 52 ON INFORMATION CARD 


eri por aghir AUTHORIZED GRAPHICS LIQUIDATIONS 


industry who are aggressive about 
PLOTTERS e LASERS ¢ SCANNERS 


placement and portfolio development. 
DIGITIZERS ¢ INKJETS e ELECTROSTATIC 


Directory of 
Computer Animation Producers 


© Added programs in MultiMedia, Schools & Resource Companies 


digital audio/video production. 
® Degree program too (Minneapolis) in 
MultiMedia/Animation Design. 


Over 1,350 listings from 51 Countries 


Each Directory is printed directly from 
our database when order is received, 
so each Directory shipped is always 
as up-to-date as we can make it. 
More than just name & address info, as 
most listings are company mini-profiles 


Call, Fax or Write for information 
& financial assistance for 
qualified students. 


Two locations 'S 800-800-2835 
rr 2 Minneapolis, MN 
=_ | Fax 612-721-6642 
}© American = @ sca3d@aol.com 


center for 3 
Computer | 800-288-7442 
maging — jj Raleigh, NC 

@ Fax 919-981-0946 


Licensed 
to 
Export 


e GUARANTEED e 


SAVE - 30% - 50% - 70% - & MORE 
= saneaie (AB Packaro 
RASTER: 32: RALITOR, 
> banat ROK 
a VERSATEC @ NUMONICS 
Gag Roland 


SEES DIGITAL GROUP 


CalComp AE GRAPHTEC | 


& igisai resources inc. \ 
Y PO. Box 23051, Portland, Oregon 97223 ¢@ 
503-246-0202 * FAX 503-625-0600 


Just US$64.00, plus shipping, 
(USA/Can US$5.00, other US$10.50) 
AmEx, Visa, M/C, or Cheque with order 

To ORDER, or for free listing info, call 


ae 3 ncsca@aol.com 
Schoo of | 
Communication 


C} rts 2526 27th Avenue S. 
Minneapolis, MN 55406 


PIR ZL- 


the computer animation news people 
109 Vanderhoof Ave - Suite 2, 
Toronto ON, Canada 
(416) 424 4657, fax (416) 424-1812 
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High Resolution Design Studio Pty Ltd 
PO Box 2162, Brighton, VIC 3186, Australia 


Special Effects for 


3D Studio Users 
ol. 1 “Tom’s Light FX” 


A collection of special effects that 
brings the magic of lightbeams to your 
animations. It includes - Light Curtain, 
Running Flair, Sun Beams, Underwater 
Light and more. 


ol. fl “Tom’s Dudes” 
This collection of animated eyes 
and lips are the perfect tool for 
character animation. Also, a great 
lip-sync tool is included plus all — 
these little things you need to create and |__ 
animated your c $60 qui . 


VISA | 


For full seca or orders: 


_ FAX: + 61.3.592.2281 
mikuto @ connexus.apana.org.au 


The Professional's Choice! 


3D Models from Photos 


< : e Used regularly by the US National Park 
2 Service, Woods Hole Oceanographic, 

Viewpoint Datalabs, TRW, US Navy, US 

Army and many others. 

¢ Handles an unlimited number of photo- 
graphs so you can produce full-surround 
and detailed 3D models. 

| © High accuracy with film scanners, 

| PhotoCD, digital or video cameras. 

| © Interactive and dynamic 3D Viewer. 

| © Image texture extraction. 

e Automated perspective matching. 

; | ¢ Extensive documentation & on-line help. 


areas f==r-| | Eos Systems Inc. * 205-2034 West 12th Ave, 
- x) Vancouver, BC, Canada, V6J 2G2 

ra o.9intO, tel: (604)732-6658 fax: (604)732-6642 
Son 0 69 gb! email: sales @ photomodeler.com 
MSP USD 


Web! hittp://www.wimsey.com/PhotoModeler/ 
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WHEN IT COMES | MAWdalc eee 
Geometry 34 aie ga 
10 PLOTTERS, | S A CIM So.utIions 
THERE IS ONLY < \\ : \\ \ | =—S- & NETWORKING 


AUTHORIZED DisTRIBUTOR 


ONE NUMBER  &£ CadKey 
TO CALL. 


Nlib 2.0 is a library of ANSI C functions for a 
creating and processing NURBS curves and CiM Solutions 
surfaces. The functions are easy to call and no 


knowledge of NURBS mathematics is re- : 
quired. Nlib 2.0 is the ideal kernal upon which For a complete line of CAD/CAM 


to build geometry-based applications. Source products and high caliber training, 
code, multi-users, no royalties. Maintenance, contact CIM Solutions. 


consulting and training. CALL TOLL FRE 
: | E 


800-477-2317 


A SPECTACULAR DEMONSTRATION OF OUR NEW 
INTERCHANGE TRANSLATION SOFTWARE 
EASILY MOVE BETWEEN MANY 3D FILE FORMATS 


SYNDESIS VOL. I: 500 MODELS 
3D-ROM vot. Il: 200 MODELS 


EVERY 3D-ROM MODEL PRESENT IN AUTOCAD .DXF, 
ID STUDIO .3DS, LIGHTWAVE, IMAGINE AND 
WAVEFRONT FORMAT, UNLOCKED AND READY’ 


ital Film.& Video Services Eon 5 Oe an eee S \™ Ma we ad { 


COOOL IT OSLORE LOLOL RL LEER, 


Y High resolution output from SGI, Cineon, eran = eee je eee a Do aa 
Prisms, Alias, Softimage, TGA, TIF, RLA AWE. , We SA CEE ALA TOGT Boo ee 
files to 35mm & 16mm motion picture i - J p 


film on Solitaire” film recorders W! SYNDESIS 


AVALON 


Uncompressed, broadcast quality \ A SNAPSHOT OF THE INTERNET'S 
digitizing/layoffs to Digital Betacam N MOST POPULAR 3D REPOSITORY 
from Mac, PC & SGI animation software a . avalon.chinalake.navy.mil 
\, | | HUNDREDS OF MODELS, DOCS AND UTILITIES 
. \\ ot ISO-9660 AND ROCK RIDGE COMPATIBLE 
v Complete input & output services WS nis a FOR PC, MAC, AMIGA AND UNIX 
including slides and color prints from | bE ONE CDROM JUST $49.95 
video or graphic files Phone: 1-800-993-4621 
bh; a a | MAC YN DE § ] §  235SOUTH MAINST. 
Authorized Autodesk 3D Studio’ 9) wantoan (ete) race avez me faa) feneenation @&®@ JEEPERS rae 
rendering & output service center ods Gg ve vomywacom UNIX @ Se (414) 674-5200 


ee eee 
enw Z24 
wy 2 


ees 

wes 

SSF 
SS 


& 
1202 WEST OLYMPIC BOULEVARD SUITE #101 . i (414) 674-6363 FAX 
Cine-Byte Imaging Inc. of dxf 20 a ee . DOS - : 
130 Spadina Ave., Suite 601, Toronto, ON Canada MSV 2.4 | Vac aa ee conc ec | , | 
Tel: 416/504.1010 Fax: 416/504.9447 E-mail: cine@2film.com | ieee ta dind cub howto get a frat Sydnee eens 
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eee 000698 8e@e 6806686 e*@eeee ogee eee ee S&S & GG #6eeee08@028 0890808600666 


Put your product in the spot- ™@ One 35mm slide or 4 color Showcase Advertising Rates 
light with Computer Graphics transparency of product, or (4 color each insertion) 

World's Showcase advertising computer-generated art on a Frequency Rate 
section. its the perfect place to Mac disk 1 $1980 
Start your ad campaign for the ™@ 75 words of ad copy, brief 3x $1945 
computer graphics market and headline and contact address 6x $1915 
build visibility for yourcompany —_™ or complete film for the unit 12x $1865 
es alae lm Each Showcase unit features — Insertion orders due the 25th of 


one photograph or piece of the month, two months preceed- 
To participate in CGWs Show- = artwork ing issue date. 


case, advertisers must submit a @ Copy and illustration must fit To place your ad call Shirley 
proof with the following: within 3 3/4 x 4 3/4 Athorn at (603) 891-9183 
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Pixel PRO— 


An Easy-To-Use Workflow Toolkit For Translating, 
Enhancing, And Managing Large Raster Images. 


Welcome to professional imaging 
software that lets you work effectively with 
high-resolution engineering drawings, maps 
and other documents. From small images all 
the way up to “E” size and beyond. In black- 
and-white or color. Easily translating between 
more than 30 raster formats. 

Get Cleaner Images 
And Smaller Files. Pixel PRO 
gives you a wide range of easy-to-use, 
icon-driven tools that help eliminate spots, 
holes, noise, and other problems. This 


Call 1-800-345-4856 
Now For Your Free 
Demo Diskette. 


Intergraph and the Intergraph logo are registered trademarks and Pixel PRO is a trademark of Intergraph Corporation. Microsoft is a registered trademark, and Windows and 
the Windows logo are trademarks of Microsoft Corporation. Copyright 1995 Intergraph Corporation, Huntsville, AL 35894-0001. 
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powerful toolkit helps enhance and clean 
raster images quickly and effectively —so you 
get smaller files you can use more efficiently 
in other applications. 

Get Super-Efficient 
Batch Workflows. Best of 
all, Pixel PRO lets you save workflows and 
apply them to multiple files—even entire 
directories—automatically. And it monitors 
job status while you handle other work, 
boosting your efficiency to new levels. 

Get More Productive 
Now. Pixel PRO is a powerful solution 
for anyone who works with large raster files. 
And like all Intergraph software, it offers 
the industry’s top-ranked support. Call 
1-800-345-4856 for your nearest dealer, 
and get more productive ow. 


INTERGRAPH 


SOFTWARE SOLUTIONS 
Mapping, Designing & Building A Better World. 
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the popular 
a Devout rs-its-own-Mate” 


collection. 


If you’re looking for more than just VIEWPOINT” “ hundreds of thousands of polygons. 


your garden-variety 3D models, you DATALABS Some of our models even come with 
really need a catalog from Viewpoint 3D. Vv. textures and basic motion paths applied. 

In it, you'll find over 3,000 3D objects. Vv. ~ We also do a lot of custom work, as well. 
Need a kidney? Got it. A BLT perhaps? No And Viewpoint 3D models support virtually 
prob. Weapon of mass destruction? Say no more. every animation package on the market. 

At Viewpoint, we offer everything from simple So let us put a bug in your ear: Call for a free 
models for real-time applications to models with catalog or CD, or surf us at viewpoint.com. 


FOR 2p raat EVERY: AMS LE, CAEL - 1. Boo. DATA. S22: 


©1995 Viewpoint Datalabs. Visit our web site at-http://www.viewpoint.com 
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